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Surhmary Sheet
Newmgton Generating Station

Unit No. 1
Newmgton, New Hampshu‘e

()} Draft | o (X) Final Environmental Staternent

Respohsible QOffice: 1. S. Ai‘my Engineer Diviéion, New England,
- Waltham, Massachusetts. :

1. Name of Action: (X) Administrative { ) Legislative

2. Description of Action: Construction of Newington Station Unit No, 1, a 400
MW oil-fired fossil fuel electric generating station, located on the Piscataqua
River, Newington,' New Hampshire. Construction of 345KV and 115KV switch-
yards; 410 ft. concrete stack; intake and discharge structures associated with
the plant. Dredging and disposal of approximately 23, 500 cubic yards of bottom
sediment; construction of a cefferdam and its subsequent removal involving an -
estimated 9, 000 cubic yards of dumped fill,

3a, Environmental Impacts: The Newington Generating Station will provide an
additional economic, safe and dependable source of electrical energy which
should fulfill in part, the 1ncreas1ng demand for electrical power in the New
Hampshire Sea Coast area. Ecological changes may result from: thermal
addition to the bay-river environs; dredge and fill operations for the circulating
water facilities; biocidal action; entrainment and entrapment of plankton and
nektonic organisms; discharge of domestic sewage and other station waste
including oil, chloride, phosphates, ammonia, chromate, zinc, total dissolved
and. suspended solids, etc, Other impacts include flyash, boiler and stack
washdown effluent; stack and noise emissions; and land usage involving a 54
acre site of which 20 acres will be used for plant operation and 40 acres durmg
construction, and approximately 600 to 700 feet of shoreline for the completed
intake and discharge structures. Maximum dzscharge of 2.0°FAT and pred:.cted
overall rise of 0. 67°F to the estuary.

b. Adverse Environmental Impacts: Long-term effects of the plant operation
on the estuarine and marine organisms are not definitely known at th1s time.
The close proximity of Newington Station to the existing Schiller Genera.tmg
Station and the overlap of their discharge waters may possibly create a thermal
blockage or heat shock conditions on migrating fish (e. g. alewife, smelt, coho,
and striped bass). Addition of biocides (if approved) singly or in association

- with other station waste, temperature, etc. may cause significant adverse
effects in the immediate area of the two plants, Other effects might involve:
uptake of heavy metals or other tox1cants by invertebrates in the discharge
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flume area; increase of potential oil spillage due to increase oil tanker service
required by Newington Station; and direct effects including entrainment and

entrapment of plankton organisms to an unknown extent.

Of special concern

is the effect on larval and juvenile anadromous fishes, and possible destruction
or damage to some during passage through the cooling system. Temporary

local increase in turbidity and siltation due to dredge-fill operations.

Alter-

ation of 3 acres of intertidal-subtidal habitat and destruction and redistribution

of benthic population _asso_qiatéd with dredging, blasting, filling, etc.
in benthic populations within or adjacent to discharge flume.

 Change
Anocther possible

adverse effect is associated with re-intake of planktonic and nektonic organisms
washed from the traveling screens and or their being carrled directly 1nto the
discharge flume. :

4.

5.

6.

Alternatives: Alternate methods of generating (5 methods); rational fot
plant design and subsequent selection of the operanona.l site; alternatives to
use of b1oc1des and other m1t1gat10n measures are dlscussed

Comments Requested:

U.S. Department of Commerce
National Marine Fisheries Service
U. S. Department of Interior
Bureau of Sport Fisheries & Wildlife
Bureau of Qutdoor Recreation
U.S. Geological Survey
Federal Water Quality Office, EPA
U. 8. Coast Guard '
Maine Dept. Sea and Shore Fisheries

State of Maine Environmental Improve-

ment Cormnrmn,
New Hampshire Fish and Game Dept.
New Hampshire Natural Resource
Council
New Hampshire W'ater Supply and Pol-
lution Control Comm.
New Hampshire Air Pollution Control
Comm.
“

New Hampshire Office of State’
Planning :

‘New I—Iampsfure Recreatmn and

Park Soc.
Audubon Society of New Hampshn'e
Sea Coast Anti-Pollution Lea.gue
Piscataqua Watershed Assoc.

_ Univ. New Hampshire Institute

Natural and Environ. Res.

(Res. Develop. Center)
Jackson Estuarine Lab.,
Sierra Club -
Town of Newnlgton, N. H
City of Portsmouth, N. H.

Town of Eliot, Maine
Town of Kittery, Maine

UNH

Draft Statement on file with CEQ 22 May 1972.

Final Statement on file with CEQ




SUMMARY OF CONDITIONS FOR PERMIT APPROVAL

The Corps of Engineers, New England Division, after weighing the

numerous comments and recommendations submitted by reviewing agencies

-and on the basis of the evaluation and analysis brought forth in the Draft

Environmental Impact Statement and reiterated in this Final Statement

recommends issuance of a 403 construction permit for Newington Station

Unit No.

1. The construction license will be subject to the following con-

ditions for protection of the environment:

(a) The intake velocity (at the traveling screens) will be restricted

(b)

to 0. 5 fps maximum at mean low water (MLW). However, if a
problem results of impingement of fishes and other organisms

on the traveling screens, remedial action shall be i_nitiatéd by

the Applicant after congultation with the appropriafze Federal and-
State Agencies to reduce the intake velocity or modify the infake
structures or a combination of both to 'alleviéte the problem,

The Applicant will develop an oil spillage contingency plan and
preventive rn‘easu‘res in coo'rdina.tion with the Federal Environ-
mental Protection Agency, U.S. Coast Guard, Corps of Engineers,
State and other local groups having direct involvement. Any con-
struction modification to existing docking facilities or installations
of special equipment for the prevention of oil spills and their con-

tainment will be completed prior to discharge operations. Similarly,



(c)

(d)

(e}

{f)

the oil spill contingency plan will be delineated and approved_

by all agencies concerned prior to pérmit approval for operation,
The Appiicant will comply with applicable Federal and State stan-
dards whic;h define acCe}ﬁtablc sound levels for the area. Any
requirements which n:ec‘essitate additional construction mOdification
beyond that which is proposed by this statement will bé coord‘inated
with the Corps.

Blasting operations done in conjunction of the intake-discharge
structure construgtion, will be coordihated with the New Hampshire
Division of Inland and Marine Fisﬁeries. The actﬁal work period
will be scheduled so as not to conflict with peak migratory pefidds
of anadromous fish ;15 deemed by the aforementioned State Agency.
The Apprlicant'_will plan his .operatidns and perform all work ‘.
necessary to. minimize increase in turbidity of the Piscataqua

River estuary during required construction activities (blasting,

' cofferdam fill and removal, dredging, and placement of impervious

fill}, A éteel sheet pile structure dike or baffle will be installed

to retain disturbed sedimen;‘,s land prior to blasting and cofferdam
construction activities,

The Applicant will provide the Corps with an annual report detailing
all study/environmental monitoring program activities for the

previous year, This report will be made available on or before



the 1st of June and will incorporate: (1} an analysis of all study
program results; {(2) a presenta.tion monitoring station data;
(3) a detailed analysis of any special programs or research:
(4) a presentation of overall conclusions regarding existing con-
ditions and de£ection of signifidant environmental trends, a_nd_
recommendations for any modifications in the overall monitoring
program,.

(g} The énvironmental monitoring program will be subject to review
on an annual basis and any modifications made on the part of
authorizing agencies or the Applicant will be reported in writing

to the Corps.



Forward _ o R
This Final Environmental Impact Statenent attempts to ‘eya}uete,ﬂwlit.hin

lz'uni_ts of a.va.ile_'ole data, the effect(s), of tne‘ proposed construction and
operation of the New:i.ngton Fossil - Fuel Generating Station Unit No, 1 on
the Plscata.qua. River ~ Great Bay estua.rine environment subsequent to the
proposed issuance of permits to. the Public Service Co. of New Hampshire
(applies.nt) . The statemént has been prepared by the NED, Corps of Engineers
in aecordanee -wi.thl the Department of' the Army, Office of the Chief of |
Engmeers, regulations on Prepa.ration and Coordina.t:.on of Environmenta.l
Statements No. P 105-2-507, 3 January 1972 as required by Section 102 (2)
(e} of the Natlona.l Environmental Policy Act of' 1969 (NEPA). The a.pplicant

submtted an "Ennronmental Statement Newington Unit No. 1" in la.te February
' 1971 The Conpe forwarded coples of this r__eport .t_o the appropriate Federal
and State agenc;Les with regm'tar_y and for enthor_-_izing'resnonsibiiities.
E WIncluded were the follmng- _ | B ‘
' U.S. Bureau of Sport Fisheries & W:.ldlife

Federal Water Que.lity‘ foiee
'Environmental Protection Agency

Bureaun of Outdooi-' Recreation

Maine Department of Sea & Shore Fisheries

State of Meine Environmental Improvement Commission

Ecologica.l da.ta. was limited to that incorporated into Pub].ic Service
Company's Envirommental S_ta.tement version and the Pisca.taque River Ecology
Study, Report No. 1, 1970 Baseline Studies by the spplicant's ‘ecological

' consultant, Normendeau Associates, Inc, =~~~ T



Supplementary 1nformation was submitted by the applicant to NED in
| response to those comments received on its environmental: report of 1971,
Additional information was also gained from various meetings and visits to
the Newingt.on Plant' site by Corps staff biologist.’ "rhe Corp‘s' of Engineers
'subseqnently prepared a Draft Environmental Impact Stetement, Newington |
'-‘Generating Stetion Unit No. 1, 15 March 1972 uhich‘wns issned on 2h April
1972. The statement vas distributed to those agencies and loaa.l citizen
groups as indicated in Section 8, Coordination of this report. The tnemnlv
review period, cons:.sting of 45 days, terminated 8 June 1972 A threeaweek
extension was granted 1n order to allaw receipt of comments fram all par-
ticlpating review agencles end conservation groups.
 This Final Sta.tement embroids all of the a.forementioned writings as
 well as updated information supplied by the anpliea.nt " Report No. 2 .coni;.a'.inin‘g‘
results of 1971 monltorxng studies was not received until mld-Angust 1972
and unfortunately its contents are still undergoing réview, -This publication
may be obta;ned from the applicant upon request _ _ _ _

The statement as part of its evaluo;bion responsibility, has centered
eritically in a detail evaluation of (1) the applicant's proposed plans and
lfa.cili'ties' for minimizing and controlling eny impacts and (2) the edequacy

or inadequacies of the appiionnt'g ecoiogieai'monitoring'programs.
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INTRODUCTION |
o Thi‘s draft lenviron"mental statement Wé,s prepared by i:hé'New
England Division, U S. Army Cprps of Engineers, utilizing the in-
format‘ic-;'rimét_vailable to or d'eveloped by the applicant, and the results
of Corps and other Agency discassions with the applicant.
As the "Lead Federai Agency', it is the Corps' re.sponsibility
to prepare the draft and carry oﬁt the Corps' requirements for an
environmental statement as well as those of the Céuncil on Envifon-
mental Quality. In order for the final statement to reflect the areas
of expertise or responsibilitie_s of individual agencies, it is paramouﬁt
that the review of this draft aﬁd the comments submitted to f.he Corps
Ey the-Agencies be of a specific nature,’ rc?;late to their specialty, and
in a form that can be incorporated into the final statemert as their
positive input. |
. It". is the opinion of the Corps and others, inc.lud.ing the applicant,
that some possible effects of plant operation on estuarine.life cannot
be reliably predicted at this time. The applicé.nt i-s aware of this |
problem and has made arrangements for long-term ecological studies
which will relate ’biological processes and chang_es to plant operation.
For example, while certain tentative conclﬁsions can be made é.bouf
the effects of thermal .effluents on certain shellfish and behf:hié invei'-_

tebrates, these relate exclusively to ﬁdir,ect”effects on adult organisms.



Physiological studies of vario'us species are Iiarticularly desirable to :
.a,s.certairi the ¢ffécts ‘on them when §assing throﬁgh the cooling system.,
It ié' conclu;ieci also, that m.ore: information is z;eeded on the migrating
p-attern.s bilf 'youn'g. anadljomoﬁs fishes such as smeli:, alewifes, .and
salmon; while in the vi_c‘inity of. thé plant én their way to the océan 50
that int;aké. deéigh and operatidn would minimize interference with_ their
annual passage. .T;ne signifipance of tht.e‘ shore-end of the estuary and
river for these small fish needs furthér elucidation. ;Périods of peaik
abundé.ncies of fish e.ggs ‘a.nd la.rvé.e also should. be deliﬁeated. |
The Army ‘Cor.ps of Engineers in seeking Ians.wers to these ques-

tions is presently writing in "56'6'p'e'i'_‘éﬁi:__fé)'ﬁ“\irrni.wflfffﬁé"'aﬁpi‘{_éé'ﬁf;'a‘._c";b;il;;r:éﬁ—éﬁ;ive

outline for expansion of the current environmental sampling and monitoring

' program initiated by Public Service Co. of New ~i—I«'zm';)Ei'l_lﬁlt:e.l‘l_eccizu':m:;l.endat:lona '

Will be incorporated into the final snvifonmental statement and soTve a5
c:.ondition r'equirementé for i)ermit 'appr§§al for ConStI-.'ii..;l.CtiOI.l 6f intake
and discharge facilities {Section 10).and water disc'hérge (Seétion 13,
Refuse Act) under the Rivers and Harbors Act of 1899. It is felt that these

provisions will provide reasonable assurance to ecological pro-
tection regarding the Newington Station pj.'bject.imaéi"Tédﬁé_i&érwafiéh“i‘ﬂ-'ﬂ-x_ig:

étatement.
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1. PRQJECT DESCRIPTION

A. Site

The proposed electrlo genera.tmg p.lant. Newmgton Station, is to be o
located on the south bank of the Piscataqua River, in the town oleewmgton,,
New Hampshn'e; about 1000 feet northwest ofthe Portsmouth city boundarry.v |
The site is de31gnated as P1scataqua on the U. S. Geologmal Survey topo« |
graphic rna.p, Portsmouth Quadrangle (F1g 1)

The Newmgton Sta.t1on is approxn'nately 5. 6 miles upstream from.
Jaffrey Point where the river discharges into the ocean, and 0.2 rmles
from the ne1ghbor1ng Schiller Steo.m electr1c generatmg sta.tmn. "The nver'_
is about 2000 feet wide at the site. with a natural _channel *_40 to 50-feet
deep on the north s:.de, a.nd a gently slopmg bottom running out from the
plant s1te to the channel. The 30 foot depth contour on the Statxon gide n’ins at
a distance of about 860 feet from shore,

The Newington Station will be located on e 54 acre site off Gosling‘
Road. Qf the 54 eores only 40 acres are planned to be Vntilized dﬁring
construction. Upon completion of construction only 20 acree are estirnated
to be required for pla.nt operation, tne remaining ;34.acres w.rili be la.ndsc;zped
or allowed to returrn to their pre-construction state by natural encces sion.

Of tne approximetely 1400 feet of snoreline associated wi-tn this site, no rnore'
than 600 feet are to be utilized for constroctton and permanent use of intake

and discharge facilities.



B, Eguigment
a. General
The Newington plani; will have a nominal calpacity- .of‘ 400 MWe
and a maximﬁm heé.t rejection rate of 2.2 x 109 Btu/hour‘..
The main facilities of the plant will.include a boiler house and
turbiﬁe hall, precipitai:o;t', chi:nn'é;ﬁ .an- in.take ‘s't_ructu:re, a 345KV substation,

and a 115KV substation. The approximate dimensions of these are listed below:

Length (ft.) ~ Width (ft.)  Height (t.)

Boiler House 102 125 ‘ 185
Turbine Hall : 200 ‘ 80 : 90
Intake Structure 80 _ 50 35
Precipitator. . 130 - 50 160
345KV Substation 540 - : 276 -
115KV Substation . 100 - 50 -
Chimney 20'-9" (throat diameter) 410

Also to be associated with these are the administration v{ring, service shops,
auxiliary boiler, and fan rooms, all of which are coniiguous to either the
turbine hall or boiler house.

b. Planned Operation

_Thié u'n'it‘irs planned to operate as a cycling unit and will be
utilized only wh.en the syste;ﬁ demand exceedé the.capacity‘ of the inore
efficient base-load units. Thérefore, it is expectéci that 1;his unit wiil Qperate
during the daylight hours on weekdays (approximately 16 hours) and be shut
down nights and weeke.nds. However, the unit will have an average load
factc.)r of approximately 75% in its ..first few years .(when the 'system requires

2



additional base capacity) and is planned to decrease to less than. a 50%
loéd factor by the tenth year (when the baée load will be carried by units
désigned for this purpose).

A turbine 'génerator rejects more heat if it <l3perate-s.t' at 50% load for
100% of the time thén if it 0pérates at 100% loa& for 50% of .the time due to
inefficiencies. The more coﬁservative figures are éabula_ted. below fof the
average and peak temperatufe rises in thé e.ét_uary considex_*ing heat dissipated
to the ocean and the atmosphere. in ail céées‘it will fake 5.7 déys to reach

989 of the ultimate temperature rise,

Load Factor Averagé °p " Peak °F
100 9 _ 0. 67 ' 0. 94
75 9. 0. 52 0.72
509 0. 39 0. 54

c. Steam Generator

The steam generator or boiler will be an indoor, balanced draft,
drum type unit with natural circulation, designed by Combus'gion Engineering
for 1980 psig, 950°F super heat and 950°F reheat outlet steam temperatures
and a maximum continuous rating of 3,100, 000 lbs, steam/hour, This
steam generator will be oil-fired and capable of burning either crude or #6
residual oil, The fuel used however, will have a sulfur content of 1. 0%.

Steam generator accessories include two motor driven half
capacity forced draft fans and two motor driven half capacity induced draft

fans,



.d. Turbine Generator

The turbine will be an indoor, condensing, single reheat, tandeni
compaund_, two flow, 3600 RPM unit with 31" last stage blades furnished by
Westinghouse Elec_tric Corporation, The eléctric génerator will be an in&qor'
460, 000 kva,' 0.90 p. f., 3-phase, 60 hertz, 24, OOO‘Volt 3600 RPM, hydrogen
inner-cooled unit complete with brushless exciter, static exitation and voltage
re gulai;ors also by.W-estin‘ghouB)e ‘Electric C_orporaf;ion.

The conaénsef is to bela. single éhe’ll, single péss, divided waterbox

surface condenser arranged with tubes perpendicular to the turbine centerline

and will be supplied by We'stinghouse Electric Corporation,

3a
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C. Circulating Water System
a. General

The ecirculating water system is necessary to provide cooling
water to the condenser. It will be a once through system taking water from
the estuary and discharging back to the estuary. The maxiﬁnﬁ AT will
be 20°F. |

- b. Intake

The ig:ake‘wiil be from & level low enough to ensu¥e—pr0pér
suction conditions at the pumps under any'tidé condi:ions. .The intéke '
velocities at the traveling screens Will not exceedlo.s fps at Mean Low
Water (MLW).

The intake structure will include coarse bar racks, stop loés,
traveling water screens, wet wells, circulating and primary cooiing water
pumps, screen wash pumps{.hypqchlorite injection system and a screen house.
The intake substructure wili be of coﬁcrete, and will Ee arranged to provide
two (2) of the ﬁen (10) coarse bar raéks perpendicular to ﬁhe tidal flow of
the estuary thereby providing a meané for fish to escape entrapment. Ten
sets of‘stop logs are included and located so as to be able to isolaté and
de—watér'eaéh or both of the intakes. Fourrth) Link-Belt vertical traveling
water screens will be prbvided, two (2} screens ﬁof each infake pump. These
screens will be.ls'—S" wide (14'-0" net width) by 35'-0' between sprocket
centers and with 3/8" square openings between 12 ga. copper wires which
form the screen. The screens rotate during cleaning at a speed of 12 £.p.m.
The; haVe washing capability that is manually actuated. However, a safety
device is included with the screens which will automaticallj start rotating
and washing them at' a predetermined head different{ial. Washings from the

screens will be collected inm a trough and returned to the estuary. .



The screened water will go to a wet-~well from which pri-
mary cooling water pumps and ciréulating water pumps'draw their water.
In this wet~-well, & blocide, liquid sodium hypochlorite diluted wi;h
watef will be intfoduced into the water. This will be done by an
auﬁomatic'mixing, metering and feeding systeﬁ vhich will be used as
water/salt watér heat exchangers when the pumps normally'relied upon
for thils purpose, the circulating water pumps, are not in use. These
heat exchangers carry heat away from the smaller auxiliary equipment
(lube 611 coolers, alr compressors, etc.). The primary cooling water .
pumﬁé will be vertical, wet pit, two stage, mixed flow, motor driven
single speed pumps wifhaicapacity of approximately 400 gpm. fhe cir-
culating water pumps are Allis-Chalmexs vertical,wet pit, mixed flow,
single stagé, single speed motor driven pumps, 440 RPM, 1370 HP, 89%
efficiént. They operate at héad of 42.5' and have gapacities'which
vary with tﬁe tide as Iisted below:

Noxmal plant operations with both clrculating water pumps.

operating.

Tidal Stage Flow ' Approach Véloci;y
Mean High Water 230,000 gpm or 512 cfs 0.34 ft/sec.
Mean Sea Level 226,000 gpm or 504 cfs 0.38 ft/sec.
Mean Low Water 220,000 gpm or 492 cfs 0.44 ft/sec.

Abnormal plant operations with only one circulating water pump opera-—
ting because of low load or cold intake water temperature.

Tidal Stage Flow : Approach Velocity

Mean High Watex 129,000 gpm or 288 cfs 0.38 ft/sec.
Mean Sea Level 126,000 gpm or 281 cfs 0.43 ft/sec.
Mean Low Water 124,000 gpm or 276 cfs 0.50 ft/sec.



The two circulating w.ﬁter pumps discharge into a single 8' I.D.
concrete circulating water pipe which leads to the condenser.

c. Dischazrge

The discharge from the condenser is also an 8'I. D. reiﬁfcrced

concrete pipe which leads to a weir structure placed and cons‘tructed. so as
to maintain a constant disaharge pressdre in the discharge pipe unaffgcted
byl tidal fluctuations. The outfall of the weir is piped to the discharge structure,
which will be located approximately 500 feet downstream of the intake
structure, and will be arranged to direct the flow d'ov'vnsti'eam*toward the
ocean, The discharge structure will consist of a head wall at the
termination of the 8' diameter Ipipe emptying into a short canal which will
terminate at a concrete weir controlling the surface discharge of the circulat-
ing water. Incorporafed into this weir will be the capability of changing the
elevation, direction and velocity of the discharge.

d. Construction

In the dredging for construction of the intake and discharge it
is estimated that 4000 c.y. of rock will be excavated ( this will be used
as riprap aloﬁg the discharge flume and along the fill area adjacent to
the structures); 7500 c.y. of inorganic silt vﬁill be excavated (this will be
disposed of in either of two abandoned gravel pits owned: by Ithe Public Service
Company of New Hampshire); and 12,000 c.y, of sand a.n.d gravel will be

excavated (this will be used as fill adjacent to the intake and discharge

structures). A temporary cofferdam consisting of 9000 cubic yards of
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dumped sediment will also be constructed for the purpose of facilitating
‘dredge and fill operations and construction of the intake-discharge structure.

D. ¥Flue Gas System

The boiler is arranged so that the forﬁe draft fans blow air into
it, whefe combustion occurs, From this‘ll:oint hot gas exit':s. ‘the boiler
via the gas ducts. The gas passes through an eight cell electrostatic
precipitator with four electric fields per cell to be supplied by Buell
Engineering C.ompany. 'Thismprécipita.tor.is designed .for a gas flow of
2,101, 000 ACFM and a maximum gas. témpe rature of 650°F, It is anticipated
that the outlet particulate loading from the precipitator will not exceed |
0. 005 grain/AéFM during 6perations. Two induced draft fans are in the gas
path between the precipitator and the ch'.imney.' The chimney is a 410'
high reinforced concrete chimn:ey with an independent brick lining. The
lining has a 31'-0" I.D, at the base and a 20'-9¢ 1.D, at the throat. During
normal operation the flue gas entering the chimney will be 510°F and
have .a velocity leaving f,he chimney of approximately 80 f.p.s. The
precipitator interior and the chininey lining are designed to bave the
ca.pability of being' waghed if required, Provisions have also been included
in the precif)itator and chimney to aliow for samplihg the combustion. gases,

E. Substation

Associated with the plant will be a 345KV switchyard having width
provisions adequate for three electrical bays., Initially, howeirer. ‘the
electrical configuration will be such that only a portion of the yard will be
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used. A control house will be located in this substation. There is also
a 115KV substation to provide station service power from the Schiller Station.

F. Noise Attenuation

Newington Station is being designed and constructed with full
recognition of the desirability of noise abatement for both personnel within
the plant as well as the surrounding community. Provisions for the control
of noise have been provided as follows:

Silencers on forced draft fan mlets.

Isolated F,.D. fan rooms.

Silencer on power operated safety value vent.

Perforated absorptive plant siding liner.

Isolating shields or walls around various pieces of equipment.

Precautions taken in selecting equipment.

G. Aesthetic Appearance

Although specific regulations for aesthetic appeaz‘ance do not exist,
the Public Service Company of New Hampshire recognized tha.t'aﬁ ele‘.:tric
generating plant does affect the appearance of the environment into which
it is placed and, therefore, designed Newington Station to have as pleasing an
appearance as possible, compatable with its natural surroundings.

The applicant feels this effort along with landscaping, color schemes
and location of various components are comﬁensurat'e with efforts to
minimize any environmental effects from an aesthetic viewpoint,

2. ENVIRONMENTAL' SETTING 'w'ITHdtJT THE PROJECL "’Thé'&é's{;iﬁti&n'-" e

gmzance of

those ma.ny 'af's'pféEfé_'ﬁHi'éﬂ,miﬁ fact, contribute to it. This discussion AW don= T
centrate oa those aspects believed to be of iajér importance and interest, = ~  ——-
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~ The soils of the site may be described as compéséd of‘ glécia’l till éf
Wisconsinian Age which c.onsist of dense clay and sand with some boulders.
Post-glaciai marine deposits were laid dow.n bve_r this tiil during the time
immediately after glacial recession when this area was still depressed
below sea level. Post-glacial deposits consist of moderatély firm to éoft,
finely laminated clay and fine sand. During the subsequent rise above sea
lefel, the Piscataqua River reworked ﬁhe top of the marine déposits and
deposited fluvial sands and‘gravels on the surface. The preseni: shoreline
is bordered by an area of soft, organically rich mud,

Thé bedrocrk'at the site is near the interface of the KEliot Formation and
thé Kittery Formations, béth of which consists of phyllites and quartzites
of probable' Silurian age. The Formations at this location have been |
metamorphosed to the biotite stage.‘ Bedrock elevations vary from approx-
imately sea level to +10 feet.-

Topographically, the site is located in the Seaboard Lowland Section of
the New England Physiographic Piovince. 'The relief is low and irregular
with elevations ranging from sea level up to about +40 feet. The area is
generally poorly drained and swampy in placeé.

The region is drained by the P.‘is.cataqua River. The Saimt;n Falls and
Cocheco Rivers flow southward and join to form the Piscataqua River aboﬁt '
five mile_s north of the site. The Bellamy, Oyster and Lamprey Rivez__'s flow
south and east, while the Squamscott (Exeter) and Winnicut Rivershflow north
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into Great Bay and Little Bay which converge with the Piscataqua River
about two miles above the site. The Little Bay-Great Bay- 'é:c;mple'x ‘en-
compasses about 5700 acres at mean-ﬁigh water and about- 2':1 00 acreé at
mean-low water. The Piscataqué River and all its tribu;ari‘ers ére :tidal "

for some distance upstream. Tidal éurrents are extremely sfrong

(records existfor 7 knots) and i.:urbu'lent in manv‘parts of thé'—é'sfuary,' o
particularly in the tortuous channels of the Piscataqua River, the ;;;)ngtri,;;ted
regions of Litfle Bay, and thé narrows at Dover, Durham and Adams Ppints.
The current diminishes gradually towérd.the upper reaches of Great Bay -
beyc;nd Adams Point. Prevailing sémidiurnél ti..:dérpattern résul;é

in an estuarial circul'a_tion besf described aé weli mixed, .

A single perenhial unnamed stream crosses the site ﬂowing m a north-
easterly direct{oﬁ.

Com.pos'iti.on of the bottom of the Piscata.qua River Eﬂtua'ry‘is. directly
affected by the velocity of water movelment. The.mid-channe.ls“of tﬁel -
Piscataqua River and of Little Bay are characterized by rapid curré.nts
with numei-ous ripé and eddies, and the réck strewn bottom éollecté
little s-ediméntl. However, t-he-b.c.)ttom in shallower protected é.reas of the
Piscataqua River, shoreward p,ortiéﬁs of Littie Bay, and mést of Great Bay

is subject to sedimentation and is composed primarily of sand, silt, and

ly,s. Army Corps of Engineers engages in periodic dredging operations
to keep the channel open. ‘
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large quantities of mud. Until about 1930; the suspended material entering
the .estua;cine systerﬁ was trapped ar;d' held in place by vast beds of eel grass,
but with the destruction of the eel grass by disease, the tidal flats have been
sub_jéct to extensive erosi§n. resulting in éxces:sivé turbidity in the water. The
eel grass is preséhtly becoming reestablished, an@ if this trend continues,
turbidity values should slowly decreasé.'

'I‘Ahe: ;ite i.s bdrdered on the river's edge by two commercial installations, |
The abutter to. thg noz;thwest is Simplex Wire and Cai:lle Company who fabricates
electrical .ca-.bles primarily for underwlater comfnunicatidns applicafion. To the
southeast of the site is a Mobil Oil Corporation tank farm and the Schiller |
Generating Station. (Fig. 3). |

Séhiller Stat:ién is located downstream' from the propoée'd Newington
Station on the south bank of the Piscataqua. Riirer, in the citSr bf Portsmou‘.t'h,
abutting the same portion of Portsmouth-Newingtoh boundary as the Piscataqua
site. The plant site is on a small p.oinlt of land at a bend in the river, at the
upstream end of a section of river, approximately 750 feet wide,. 50 feet deep
and 3/4 mile long. Immediately upstream from the plant the river widens to
about 2, 000 feet in the reach facing Newington Station. In this narrow section
of the rivef, the channel esséritially occupies the entire cross section of the
river but as it widens upstream ﬁhe channel swings toward the Maine s.hor.e

while the New Hampshire side has a gently sloping bottom.
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The Schiller Station is currently operating four generéting units designated .
3to b (Units l and 2 were mercury units and have been retired). Table 1 gives

‘heat rejection data for Schiller Station,

T_ABLE I
Circulating Water
_ Flow Max, Temp.
Unit Rating, KWe Operating Since GPM  Rise OF

3 30, 000 1950 26,900 17
4 48, 000 . 1953 28, 200 20
5 48, 000 : - 1955 : 28,200 _ 20
6 48, 000 ' ' - 1958 28, 200 20

Total heat rejection rate at full load + 1, 07 x 107 Btu/hour.

Schiller Station currently operates primarily as a cycling or peaking plant,
which is utilized only -,When the system demand ex.ceeds the capacity of the more
efficient base-load ﬁnits. "The average daily load on weekdays is on the order
of 50% capacity. Units are normally shut down or lightly loaded‘at night and
on weekends. |

Occa.sionally, when other units on the system are unavailable, the_re may
be periods of several déys at high average load, The applica.’nt has stated that
in future years there will be a trend toward further reduction in operation .of
the existing units as other larger facilities, in;:luding the proposeci unit at

Newington, come into operation.
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Non-riparian abutters incilude an automobile agehcx},“ and a day-s cheo. .

rétardéd children,

A spur of the Boston and Maine Railroad traverses the site area pafa.llel
to the river.

Elsewhere along the Piscataqua River within the general area are two
petroleum prociuct‘ " tank 'f.armsl, a storage depbt for coal and fuel oil, fhe
Schiller Station elecfrical generating sté.tiori, gypsum construction materials
plant, and éeveral marinas which cater principally to small pleasure boats.

One important commercial utilization rof the river is for delivery of raw
fnaterials, fuels, etc. by freighters and tankers and for shipping of the finished
manufactured product. This type of comﬁxeﬁ:'ial usage of the river will be |
'uﬁimpeded by plant operation.

The single most important commercial operation ( in terms of numbers
employed) on fhé Piscataqua River is the Portsmouth Navé.l Shipyard. at
Kittery, Ma.iné. This facility, engaged in the construction and repair of
U. S. Navy subm;rines, is loc.ated about 2-1/2 miles seéw‘ard of the Newihgton
_site. Operation of the Newington Station should have nb impact on the activities
at the Portsmouth Naval Shipyard. |

Some commercial fishing for lobster takes place in the Piscataqua River.
The reach of river adjacent to the proposed site is fished by both M;.-ine and B

New Hampshire'lobste'rrnen. Public Service Company, New Hampshire, reports
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that there appears to b_e a disi:roportionate number of lobster bbt'é:;ﬁréseﬁt
in the area receiving ‘warm "_'.wé.f;er. from th‘e-"S_c":hirller St‘:ati'o.n,“ and that

generally the lobstlermén take better than average catches from these pots.

| The pres‘ent' recreational utilization of the Great Bay- Pis¢ataqua River
complex consists basically of three general activities: fishing, hunting,
and ple_asq;e boating. Of these three, fishing is believed to belel fhe major
‘recreational usage based on numbers invc.alved-,. leﬁgtil of season and the
multiplicity of dis‘.cféte fishing types which involve distinctly different
categories of sportsmen.

Historical evidence indicates that the Piscataqua River Estuary was noted

‘for its rich marine life. Salmon, shad, cod, Idbs'ters, ‘clams, and )
oysters were present in such gbundance that they not only supplied the populace
with a major supply of seafood, but were even used as food for doméstic
animals. A noticeable decline in these marine resources occurred after the
beginning of local industrial dévelopmenf about 1800. This decline can be traced
to destruction of bottom habitat through sedimentation (resulting from logging |
and the more recent devastation .of eel grass beds), exclusion of fish :Er.orn'

breeding grounds by dams on the rivers and to domestic and industrial pollution,

The p‘resent,day sports fishery of Great Bay complex centers around striped

bass, coho salmon, flounder, smelt, lobsters, crabs, oysters
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-and clams. Striped bass are fishéd from May through October. M-ethods
employed are various including live bait, plugs, spinners and flys \;irhich
are cast, trolled or drifted. Many sportsmen fish from shore or bridgeé
whereas others fa\;for boats., Striper anglers usually concentrate on either
the smaller ""schoolies! or iarg’er "bulls' with techniques differing for each.
Coho salmon were introduced into Great Bay from the west coast in 1969.
Subsequent yearly stocking has taken place since then with about 90, 000
juvenile fish released each year. It is estimated that 2% (1800 of these
released fish) return to spawn with better than 1% (18) of those returning
taken by the angler. Coho salmon are sbugh'% priiﬁgj;gly in the fall when
mature fish undertake their spawning run into the bay anci thence up into -
the rivers. Whereas this is a relatively new fishery to this a..rea, no doubt
angling techniques are in an experimental stage, varying widely. . Flounder,

both winter (Pseudopleuronectes americanus) and summer( Liopsetta putnami),

are taken in large numbers and although not as highly prized as strii)ers and "
coho, are tremendously important espec.ially with younger and less sophis-
ticated fishermen. Smelt are fhe basis for a substantial lwinter ice fishing
resource. During the months of J anuray, quﬁifug;;and March, th'ey are taken

in substantial numbers in that porfiop of the upper bay where ice is thick ém')ugh‘-
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to support the angler. Ice houses are uséd by many a-n& number séveral
.‘h\'mdred d;ar'mg the prime ice-fishing season.

. .Both oysters and s_o_ftshelleci clams .a:.'_e,_ta‘ken in the .Great Bay area.  This
resource is maﬁaged on a sports fisﬁe’,i‘y‘b_as_is requiring an '6y’sfé'£"'b.r'é15.'fn
license. Lobs_tér's and crabs,unlike ﬂ"le. molluscan éhéllfish are autilized both
commercially as well as by sﬁortsmen.

Hunting pfwaterfowl involves a cc;;asiderable number of sportsmen during B
the relatively short season. From ;.bout the middle of October to the beginning
of January, duck hunters engage in this activity with the b}ack duck and Canada
goose being the principal species sought. In_a_ddition, bufflehead, scaup, teal, golden
eyes, mergansers and mallards may.also be taken.‘ Great Bay supports a
sizable number of winter resident birds a.nd.z_na’ny more on a transient ba:sis as
they layover for indefinité periods of time duri.ng their migrator‘y flights, . Hunting
techniques vary depending on individual s_portsmen.,and the species involved,. -

Pleasure boating includes both powe.l'r and sailing cﬂra‘ft although"'sailing is
somewhat restricted by strong tidal currents, Associated wii:h power boating is
the sport o.f water skiing which is engaged by a few, In additionto -thel actual =
utilization of Great Bay-Piscataqua River waters for pleasure boating, it should
be emphasized that this area serves as a suitable location for boat nﬁc;oi'ing,
private .boat docks, launch ramps and marinas from which boats ma'y travel to
the ocean.. |
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Swimming is not considered to be .of signiﬁcant importance in considering
the recreational usage of theée waters. Plfobable reasons for ghis are the
lack of suitable beaches and presence of domestif.: sewage frdm adjacent com-
munities. The proximity of excellent coastal bathing beaches, no doubt,
influences this situation.
Even though the ecology of the estuary has been substantially altered, it
is probable that the area can be brought back to its former cpndi{:ion with reduction

in domestic and industrial pollution and careful environmental planning in the future,
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Ecological Conditions of the Piscataqua River Estuary

An écbl;)gical— biological study was initlia‘ted by Normandeau Associates,
Inc., Manchester, New Hampshire under contract to the applicant in Aprii,
1970. The studies were designed to determine the kinds of or ganisms,
their distributién and relative abundance in the vicinity of the proposed
generating unit.

The following information was extracted from "Report No, 1-1970 =~ ~
'Baseline Studies' prepared by Normandeau Associates, 'Inc, for Public =
Service Company of Néﬁ Hampshire. The contents forthwith presented
will hopefully serve to describe, within lin;its of the scopé of studies, the
existing marine environment of the Piscataqua River Estuary.  Many tables
and graphs have been omitted for purpose of brevity and only those sections
of the report containing results and discussion of investigations are presenfed.
Survey Sampling stétion locations are shown in Figure 4 and described 1n
Table I. Summary ar%d conclusions made by Nbrmandéaﬁ‘léébigijna;féé,'
Inc. based on this data are presented under Section 4 of this statement
along with the Corp's own assessment,

This information was deemed to be of pr‘irnary importance . in order
for reviewing agencies and individuals to rendér an evaluation of any
ecological impact (s).
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TABLE 1

PISCATAQUA RIVER ECOLOGICAL STUDY - PEASE 1

STATION General Description of Station Locationé

1 Black can No. 5, harbor entrance
2 Maine/New Hampshire toll bridge
2A Memorial Bridge
3 Red Nun Buoy No. 6
4 Northeast of Gemeral Sullivan Bridge in channel
5 Black can No. 17 in Piscataqua River
6 Clements Point in Bellamy River’
7 In channel between channel markers R-2 and C=~3 at Fox Point
8 In Oyster River near mouth of Smith Creek
9 Adams Point in the channel
10 Black can No. 7 in Great Bay .
11 ' Near junction of Lamprey and Squamscott Rivers
12 New Hampshire side at Maine-New Hampshire toll bridge
~ 13 "On Maine side in creek west of Maine~New Hampshire toll
bridge . .
14 West of '"new" bridge - New Hampshire side -
15 Maine side -~ east of navigation point and highvtension
tovers
16 In cove east of Schiller Gemerating Station
17 Maine side at end of Long Reach Farm
18 - 40 Between Schiller Plant and Simplex Pier - Benthic Stationm
locations are 300' offshore LW marsh
18A~ 40A* Benthic station locations are 500' from HW mark
42 - 42A% On the west side of the Simplex Pier
44 ~ LAAK In a large cove west of the Simplex Pier
19 . One-~half mile east of Frankfort Island
21 ' In Mast Cove behind Frankfort Island ;
23 At Adlington Creek
25 On Maine side directly across from the eastern point of
the General Sullivan Bridge
46 East of old shipyard and west of Gulf 9il Terminal
48 West of Atlantic Terminal
© 50 Cove on northeast side of General Sullivan Bridge
52 At Pox Point
52A Benthic station half way between Red Nun No. 42 and Fox
Point .
54 Pastern end of Woodman Point

* YA" Stations are located 500" from high water mark, unless otherwise stated.
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A, Seasonal Temperature Variations

The Pisc.ataqua River Estuary is characteristic of most temperate

estuarine areas in that it exhibits COns;derably greater seasoné.l temperature
extremes than does the adjaéent‘ocean. Generally, maring and éstuarine
waters are the same tempe:rfaturel in March, after which the estu#ry, and
particuiarly Little Bay and Great Bay, warms rapidly ('Figp..x.fes 5 and 6). ..
Th?ee factors ;:ontributed to this acceler;ﬁ:ed warming. Spring runoff from -
the Piscataqua, Bellamy, Oyster, Lamprey, Squamscott; and Winnicut Rive;‘s
(Figure 4) probably accounts for much of the initial'warfnin.g trend, Radiational
he_a_.t‘ing__of exposed mud.flats in Gredt and Little Bayé duf-ing ebb tide, with
subseqﬁent conductive transfer to bay water on incoming tides, provides,_-a
second heat source, and the low flushing rate olf the gntire.;estuary const"itutes
the third fa;c.:tor-.- Dye .studies conductéd by Webster-Martin, Inc. in September
of 1968 indicated tha.t. the water exchange rate is approxilmately 9, 000 cfs for
the area near the Rollins Farm site in Newington, 15, 500 cfs at Newington
Station and 17, 600 cfs at Schiller station. | The total time ‘to replace all v;rater
in the area is approximately two days, Complete'excha.rige therefore.is not

a daily occurrence even in the seaward-partl of the estuary, but instéa.d Wa.tér
shifts back and forth throughout several t}idal cycles. Thle‘tempera.ture of
water recirculated in this manner tends to rise due to increased insolatioﬁ.

The estuary remains warmer than the ocean from.April until mid-

October when temperatures re-equilibrate and, under the influence of sur-
rounding land masses, becomes cooler than the ocean during winter months

(Figure 7).
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Temperature Profiles

Profiles covering the warmest vart of the summer from early July

‘to late September 1970, showed that temperatures throughout the estuary

were conéistently higﬁér than harbor teqperafures on both flood and.
éﬁb_tides. Temperatures steadily incréased from Stétion 1l in Portsmoufh
Harbor to Station 10 in Great Bay. Figures 8 ‘and 9 indicate temperature |
variations ocecuring at differént depths with respect t§ tide for
Stations 1, 3 and 9 on specific dates, |

In spite of signiﬁcéht temperatﬁre differencas.beﬁwéen harbor'and
estuarine walers £here is little evidence of thermal stratificétion in
the estuary., In summer, tﬁe water near the surface is $1ight1y warmer
than that near bottom, However, at Station 1, the cold wedze of oceéan water
at the 50 foot level is considerably .cooler than the surface yater, This
cold wedge loses its identity quickly as it enters the narrow channel
and the water is well mixed by the t}me it enters the rain channel in the.
I«wiﬁgton area, The general temperéture difference recorded between
surfzce and bottom (4O feet or greater) iﬂ the channel during 2ll
sempling pericds was only 2.0° C, Ekceptions to this general statement
were stations near the mouths of rivers, which exhibited slightly greater
differences, Even at Station 10 in Great Bay, where the current is
considerably slower, surface readings did not vary greatly from bottom :
readings and most samples at this statfion Showed-less than 1.0° ¢ |

difference.
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Daily Temperature Fluctuations in the Piscatagua River

More detailed studies, including continoous temperatufe monitoring,
were conducted at stations between the Simpleﬁc Pier and the Schiller |
Generating Sta.tibn. The maximum summer surface tmperaﬁure recorded
in the Simplex Pier area was 21.7° C on August 16, but temperatures
reached 20.0° C on 11 days in August ( Fig. 10). 'Oﬁ five of th.eséwéays o
the minimum surface temperature did not drop below 18° ¢. The average
maximum surface temperature from July 24 to September 19 was 18.3°%°C,
The ma.ximﬁn twenty-four hour fluctuation in surface temperature was
6.7° €, oceurring July 27 and Aué,ust 3 and 4, 1970 (Fig. 10). Further
analysis of recorded data for the month of August revealed a time lag
between extremes in tidal amp]_.itude and temperatﬁre maxima-minime
(Fig. 11),

Temperature profiles taken between the Simplex Pier and the Schiller
-Genei'a.ting Station indicated thait mixing occurs on both ebh and {flood
tides (Figures 12 and 13). On flood tides the temperature varied less
than 3.2° C émong 21l stations s é.nd the greatest deviation from surface
to bottom was 1.6° ¢. On the ebb fide- tempera.turés varied 2.5° C or
less among. all stations and the greatest deviation from surface to
bottom was 0,3° C. Ebb and flood slack tides varied less than 2.0°¢c
among all stations, and the maximum surface to ‘ooftom difference was

0.8° ¢.
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B. Salinity

Seasonal Salinity Variations

Salinities varied with season, réading generally low in the spring, |
inereasing during the summer and'decreaaing slightl& in the fall
(Fig. 14 and 15). Low salinities in the upper estuary in April
probebly indicsted the effects of spring runoff. There was a genergl
increase in salinity values through May By the begmnning of June,
salinltles on the flood tide were over 20 °/°° in all parts of the
estuary (Fig. 14),
| As freshwater flows decreased during the suﬁmer, salinity increqséd
to sbove 28,0 ©/00 in the upper estuary. There occurred siight varia-
_tion between the ebb and flood surface reading (Figurés 34 and 35).

The hlghest surface reading of the summer (32 5 °/oo) was recorded on
August 18 1970 at Station 1. waever, the highest overall salinities -
occurred in September with values exceeding 30.0 °/oo at all stations.

Autumn rains could account for decreased salin;ties in October and
early November. Freezing conditlons and the resulting decrease in
freshwater runoff possibly contributed to the upward trgnd in salinity
values in December 1970, |

Selinity Va.ria.tibnsl Throﬁghout'the Estuary '

Salﬁnity values were génerally higher at Station 1 than at any
station in the estuary. Salinities tended to dec:ease_on all phases'of
the tide as the distance from the harbor mouth increased. Results of
salinity measurements, taken at various stations in the estuary throughout
the survey period,'are presented in Tables II and III., The measurements
generally showed higher saiinities with depth, but a well~defined saline
wedge was not-appafent. |
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TABLE II
SALINITY DATA AT VARIOUS DEPTHS ON THE EBB TIDE
PISCATAQUA RIVER ECOLOGICAL STUDY

SALINITY IN PARTS PER THOUSAND

SAMPLING DATES  STATION SAMPLING DEPTHS

1970 ‘
Surface - 10 : 20" 30°
April 17 7 12.8 12.9 13.8 ---
. 9 1100 1203 120 - -
10 11.8 11.4 12.0 - - -
April 21 7 16.8 20.2 - - - - -
May 5. 9 19.3 ’ 19.6 20.1 -- -
May 12 1 26.2 27.7 27.8 -- -
3 22.6 22.8 22.9 - - -
4 . 21.7 - - - --
May 27 1 25.8 26.3 26.4 - -
3 21.9 22.0 22.0 - -
4 ©19.3 . 21,2 21.3 - -
7 19.4 19.8 - 20.1 - - -
9 18.5 18.5 18.6 ---
' 10 16.5 18.7 - - - -
June 8 1 26.7 27.4 : 27.5 27.4
3 24.8 25.0 . 25.3 25.7
. 4 22.8 24.3 24.4 24,5
August 14 1 30.4 30.7 30.8 30.6
3 29.8 29.8 29.9 29.8
5 26.9 28.3 - - - -
8 28.9 28.9 - - - - -
10 29.1 28.9 - - - - - -
August 25 1 30.8 31.3 31.2 31.1
3 30.3 31.0 - 30.7 30.9
6 28.8 - - - - - - -
8 29.0 29.1 - -- - -
oo 10 28.9 29.2 - - - -
September 22 1 32.3 32.4 32.4 32.4
3 31.4 31.6 31.5 _ 31.6
) 10 30.2 3R.5 30.5 30.7
October 26 1 30.5 30.6 30.7 30.7
3 26.0 25.9 26.0 26.0
5 23.8 25.0 - - - - - -
10

2106 24.0 - L

(continued)



TABLE II (continued)

Salinity Data at Various Depths on the Ebb Tide -~ Salinity in Parts Per Thousand

SAMPLING DATES  STATION - SAMPLING DEPTHS

1970 ‘

' “Surface 10' 20" 30"
November 11 1 31.5 31.7. 31.7 31.8
' 3 29.0 29.1 29.1 29.3
5 20.6 :24.8 - - - - - -
10 24.3 24.7 - 25.1 - -

November 23 1 31.7 31.8 . 31.9 31.9
3 27.7 28.1 28.4 28.8
10 20.6 23.6 - - - -
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TABLE I1I
SALINITY DATA AT VARIOUS DEPTHS ON THE FLOOD TIDE
PISCATAQUA RIVER ECOLOGICAL STUDY

SALINITY IN PARTS PER THOUSAND

SAMPLING DATES STATION SAMPLING DEPTHS
1970 : Co s E '
Surface 10' 20" : 30'
April 15 3 16.0 16.2 . _ = -
4 14.1 14.3 ' - - - ---
April 21 1 24.9 - - - - - -
3 26,7 - - - - -
. April 27 1 21.3 21.6 22.2 -
2 18.4 - - e - e - -
3 18.3 -—— ' - - - -
4 17.3 17.3 17.3 - 17.3
. 7 16.3 - - - -—- - : - -
9 16.0 16.2 16.6 16.6
May S5 1 28.0 . 29.0 29.8 .
3 28.2 - - - = - , - -
4 27.4 27.4 27.7 - - -
7 23.0 24.7 24.9 - - -
May 12 7 21.2 21.6 - 21.6 - - -
9 21.2 21.6 : 21.6 - - -
10 20.2 21.2° 21.0 -——
June 8 7 24.1 24.4 24.3 ' 24.3
8 . 22,9 23.7 23.6 . 23.4
10 23.1 23.2 23.3 T e -
August 5 1 32,2 31.1 31.7 : 31.5
3 30.7 30.7 30.9 .31.0
5 32.2 ' 30.3 30.2 -—-—
6 30.0 - - - - - -
8 29.3 - - - D e - -
. 10 29.4 29.8 29.8 ’ -- -
August 18 1 32,5 32.3 32.1 32.4
3 32,2 32.2 32.3 32,2
5 31.4 31.3 31.2 - - -
6 30.9 - - - - - - -
3 3.0 31.1 -- - - -
10

30.0 - 30.7 30.7 30.7

{confinued)
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TABLE TII (continued)

Salinity Data at Various Depths on the Flood Tide - Salinity in Parts Per

Thousand - .

SAMPLING DATES STATION SAMPLING DEPTHS
1970 ' : ' : : .

Surface 10! 20" 30°
September 1 1 31.2 31.4 31.5 31.7
. 3 30.8 30.6 30.6 - 30.7

5 30.5 "~ 30.6 - - - -

6 30.1 - - - - - - - -

8 30.1 30.2 e - - -

10 30.0 .30.2 - - - - - -
September 21 1 32.5 32.1 32.4 32.3
3 31.9 31.9 32.0 32.0

10 30.8 30.8 “ - - - -

Qctober 26 1 31.8 32.2 32.3 - -

: 3 31.6 31.4 - 31.3 ---

10 29.9 29.9 29.8 - - -
October 30 1 28.4 29.5 31.7 31.7
3 29.6 29.6 29.9 -29.8

.5 27.6. 27.8 - - - - - -

10 23.8 23.8 23.7 - -
November 4 1 29.8 31.1 31.2 31.4
3 29.9 30.1 30.1 - 30.3

5 28.3 28.4 28.4 ---

10 25.4 25.5 25.4 b
November 17 1 31.7 31.9 32.0 32.2
3 29.9 - 30.9 30.9 30.9

10 25.4 26.0 25.9 ---
December 2 1 32.3 32.5 32.5 32.7
3 31.0 31.0 31.0

31'1 .

22f
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C. Dissolved Oxygen

Surface dissolved oxygen values in the Piscataqua River Estuary
during the study period ranged from 7.3 to 9.6 ppm. Data taken ‘during
twelve hour tidal cycles in July, September, and on the flood tlde in
November, 1970 are presented in Table IV, These data ind1caxe a uni-~ -
form distribution of dlSSOlVEd oxygen throughout the estuaxy-on both
:the ebb and flood tides. Relatlvely h;gh dlssolved oxygen readlngs
were recorded in the early summer, whlle lower values were observed in
September Just after the warmest period of the summer. Dissolved oxygen
; concentrations increased again as wnxer temperatures dropped
- TABLE 1V '
bISSOLVED OXYGEﬁ.MEASURHHENTS -.

AT STATIONS 1, 3 and 10 - PISCATAQUA RIVER ESTUARY

: o Dissolved Oxygen Tewperature

DATE (1970) STATION  TIDE - (mg/L) *C
July 31 1 Flood - 8.1 16.0°
- 3 Flood 8.2 ' 18.0°
7 Flood 8.2 21.0°
10 Flood 7.6 - . 23.0°
September 22 1 . Flood 7.7 15.0°
o 3 Flood 7.4 15.3°
10 Flood , 1.6 17.5°
November 10 1 Flood - ' 9.5 . 9;3’
3 Flood 9.6 - 8.8°
10 Flood 9.5 8.0°
. July 31 1 °  Fbb 9.0 - 14.0°
¢ 3 Ebb 8.1 | 18.0°
7 Ebb 7.8 20.0°
10 Ebb 8.1 23.0°
September 22 "1 Ebb 7.6 14.3°
: 3 Ebb 7.3 15.6°
10 Ebb 7.9 18.3%
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D.

Turbidity

'i‘he major cause of turbidity in wmost estuarine éystems 1s the
suépemiec! organic and inorganic pa.rticulaie matter cé;rried into the
area by rivers and streams. In the Pisca.’i;aqua River. eatua‘r'y another
important canse of turbidity in shailo»{ vater is sediment stirred ﬁ§
by wind and wave action. Other seasonal sources of turbidity and
periodic blooms of pla.nkfor} which often cluuci' the water, brown tannic |
acid and othef organic acids released as a result of decompbsitidn of
feget’a.tion.

Seasonal Depth of Visibility Fluctuation

The i';urbidi.ty. of most estuarine area.s‘varies considera.bly thrdughout
the year, usually reaching a maximum during periods of heavy tainfa.i.l.
In the Piscataqua River estuary, the seasonel vb.:ia.t.ion in D.V. from
May until September, 1970, was closely associated with spring freshwater
funoff (Table V). In May and June depths of visibility were shallow
throughout the estuary, with ‘t_:he exception of' Station 1;- There was a
greduel increase in depths of visibility at a.ll st_a.tions duri_ng thg'
sumer as spring runoff declrea.sed, This increase leveled off in late
July and fluctuated with daily conditions thereafter. Readings were
generally highest at Station 1 (between 15 feet and 31 feet), and
consistently lowest at Station 10. (7 feet to 7.5 feet). Dufin_g all
seasons of the year, turbidity readings increased with dis_i-.ance from

the harbor mouth. e : v
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S TABLE W

DEPTH OF VISIBILITY READINGS - PISCATAQUA RIVER ESTUARY ~ 1970 .

— * g -y s

Séccni Disc

Date Station Tide Depth of Vlsibllzty in t‘eet
May 27, 1970 1 Ebb - l4 +
June 8, 1970 1 Ebb 14 +
July 28, 1970 1 Ebb - . 27.0
July 28, 1970 1 Ebb Slack 20.5 .
July 31, 1970 1 Ebb ‘ ; 25,0
July 28, 1970 "1 Flood ' 21.0
L July 28, 1970 1 Flood Slack . 31.0
" July 31, 1970 b Flood . 19.0
“August 5, 1970 1 Flood 15.0
August 14, 1970 - 1 Flood Slack 16.0
September 1, 1970 .1 Flood 15.0
July-28, 1970 3 Flood - _13.5
July 28, 1970 3 Flood 21.0
July 31, 1970 -3 Flood 16.0
August 5, 1970 3 Flood .13.0
August. 14, 1970 3 Flood Slack. 20.5
Septenber 1, 1970 3 Flood 14.0
May 12, 1970 3 Ebb 8.5
May 27, 1970 3 Ebb £ 7.3
June 8, 1970 3 Ebb - 9.0
July 28, 1970 3 Ebb i5.0
July 31, 1970 3 Ebb 19.0
May 12, 1970 -7 Flood 6.5
June 8, 1970 7 Flood 8.5
July 28, 1970 7 Flood 9.5
July 28; 1870 7 Flood Slack 11.0
July 31, 1970 7 Flood 9.0
May 27, 1970 7 Ebb 4.8
July 28, 1970 7 Ebb 8.5
July 28, 1970 7 Ebb Slack 6.0
July 31, 1970 7 Ebb 10.0 A
May 12, 1970 9 Flood 6.0
June 8, 1970 9 Flood 1.5
+June 8, 1970 - 10 Flood - .7.5
-July 28, 1970 9 Flood 7.0
July 28, 1970 9 " Flood Slack 7.5
July 31, 1970 10 Flood . 7.0
N “August 5, 1970 . 10 Flood 7.0 .
" September 1, 1970 10 Flood 7.0
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Effect of Tide on Depth of Visibility

‘Depths of visibility were measured at selected stations in the main

3channéi throughout an eatire tidal cycle on July 28, 1970 (Figure 36).

A progres51ve decrease in D V. occurred from Station 1, at the ocean,

: to Statlon 9, in the ‘upper estuary.: ThlS decrease was evident at all

stages of theltldal cycle. Depth of visibility readingblvaried aCcordipg“
to the tidal cycle, with‘1OWeSt*readings occurfing during thé-ebb.slack
tide and hlghest during flood slack tide. B o
Greatest dlfferences in depths of visibility between flood slack
and ebb slack tides were recorded at the Harbor Statlons 1 and 2, and
least differénces were observed at Station 9 w in Great Bey.where
the D.V, was consistently shaliow. |
Finfish
The 2isca$aqna Riveo Estuory was well known fo: its variety.and

sbundance of finfish in colonial times, ‘Even though pollution and

- destruction of breeding grounds have greatly reduced their numbers,

flshes are st111 one of the most important groups of marine organlsms

in the Plscataqua River Estuary | Inten31ve sPort and recreatlonal flshlug

occurs. seasonally for alew1ves, mackerel, striped bass, pollock flounder

and a newly introduced species, the coho salmoo. Smelt sre caught

io the bays,doring the winter by sport fishermen and commercially

around the mouth of the Lamprey River,. | |
Twenty-seven species of flsh were captured throughout the 1970

finfish sampling period (Table VI). Twenty-one wero found in the area ;

between the Simplex Pier and the Schiller_?lgnt. ‘

During the first collecting period (Phase I), most species were

v ——
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Figure 16. Turbidity over a tidal cﬁcle - Piscataqua River Estuary - Stations 1, 2, 3, 4,
7 and 9 - July 28, 1970.



éaptured by seining on both the Maine and Néw Hampshire sides of the
PiScatéqua River. Minor effort was expended én various other méthods
such as dip netting and rod and reel.’ Twenty species of finfish were

' captﬁred in ﬁﬁis sampling period (Table VI), Sixteen species were
 found in the Schiller-éimpleg area. |

ﬁineteeh species of fish were.caughﬁ during the second collecting
.-period (Phase‘II); Fifteen species were.taken iﬁ_the Schiller-Simplex
Harea. Species composition was similar to thaf of”the'first collection,

"but three species (stripea-baSs,'Mprone saxatilis; mackerel, Scomber

 §£thKHﬁ; and northern puffer, Sphoeroides maculatus) were added to the
total list for thé are#. Four spécies previously captﬁred were not
found ont this effort (Atlantic cod, Qgggg morhua; hake, Urophycis ép.;
tautog, Tautoga4££§£i§; and alewife, &éggg_pggggghgxgngus).

Species sbundance varied among stationé and differed considerébly
from the firs£ collection period, There ﬁas a significant incregse in
the abundance of Atlantic silverside, Menidiam nldla, rainbow smelt,

QAmerus mordax; and smooth flounder, Liopsetta putnami. In some cases,

as with the ralnbow smelt, captured flsh were schoollng Juveniles from

the sPring hatching. Sticklebacks Pungitius pungitius and Apeltes

guadr Lagns; and Atlantic tomcod, Mlcrogadug tomcod, showed a con51derable
decline in abundance from the preV1ous*samp11ng perlod |

The third collecting period (Phase III) involved seining; trawling,
gill netting, SCUBA, and minor rod and reel effort. These combined tech~
_niques resulted in the éépture of 21 specieé;of-fish (Table VI).  Sixteen
#pecies were collected in the Schiller-Simple# area, Sﬁecies composition

was similar to that Of the first two sampling periods with four new

2%



species (goosefish, Lophius americanus; skate, Raja sp.; coho salmon,

Oncerhynchus kisutch; and brown trout, Salmo trutta) added to the

total llst fbr the ares. Species sbundance was generally lower than
in previous collectlons except for. large schools of silversides and
juvenile rainbow smelt. | |
LEinfish.stodies were primerily qualitative, but some measufe of
relative abundance was achieved by computing catch per unit effort for

those species captured by seining. Spec1es and phase C/E indices

n
. were computed log [ I 01/§ Ei}s where- i individual sanples
1=0 !

‘ B n 3 phases
‘Seasonal averages, log {,E L ctjlzz E-j}
.= ; =0 =1 - 1)

In general, species composition and relative population densities
were comparable st most stations throughout the study area. Fundulus

heteroclitus, Menidia menidia, and Osmerus mordax were the most abundant

species collected in the Piscabaqua River. Pseudopleuronectes americanus,

Liopsetta putnami, Myoxocephalus aenaeus, Pungitius pungitius, Apeltes

guadracus and Gasterosteys aculeatus were also present in large numbers.

Osmerus mordax, Myoxocephalus aenaeus, and Urophycis sp. were more

abundant and Fundulus heteroclitus wasfless abundant in the Schillera

Simplex area than in the remainder of the study area.
Seasonal fluctuations in abundance of species living in the esfuary

" were evident. Liopsetta putnami, Myoxocephalus aenseus, and Osmerus -

mordax were present in greater abundance in mid-sumer than in late

spring and early fall Pungitius pungitius, Qpeltes gpadracus, Gaster-

osteus aculeatus “Fundulus heteroclitus and Mlcrogadus tomcod ¢ decreased
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TABLE VI

FINFISH COLLECTLONS ~ 1970

1st Collection : 2nd Collection 3rd Colliection

SPECIES - Phase I May 19 - July 1 Phase II July 21 - Aug.ll Phase III Aug. 24 - Nov. 1}
Scientifiec Name? Common Name* TOTAL AREA SCHII LER—SI&PLEX TOTAL AREA SCHILLER“SIMPL.EX TOTAL AREA SCFILLER‘SILL LE
Raja sp. Skate X
Anguilla rostratq American. eal X X X X X
Alosa pseudoharengus  Alewife X X ‘
Oncoraynchus kisuteh . Coho salmonm’ ' X X
Salnos trutta ~ Brown trout X X
Os=erus mordan Rainbow smelt - X X X X X X
Lopnius americanus =~ Goosefish ‘ : X :
Gadus morhia © Atlantic cod X X
ho '3f;‘~ad1:u tO?T”Od " Atlantic tomcod' X b4 X X X X
Eallaczaus ULr2ng Pollock X X X X X X
UP)J:yLio SE. Hake - X X
Fundulus hzteroclitus Mummichog X X X X X X
Manlcic meridia Atlantic silverside X X X X X
Apnlites quidracus - Tourspine stickleback X X X X X X
Gastzrosteus asuleatus Threespine stickleback X X X. X X X
Punyit: us pwigitiug . Ninespine stickleback X X X X X X
Syngainus fuszus Nerthern pipefish X X : X
Morone saxatiiie - Striped bass X X X X
Tanioga oniils Tautog X : -
Tazilogalabrus _
adspersus ~ Cunner X X X X X
Proilts gunnellus - Rock gunnel X X X X :
Seombzp scombrus . Atlantic mackerel X X X X
Myoxocephalus aenazus Grubby - X X X X X X
Cyclopterus lumpus Lumpfish X X - X
Liopsatia putnami smooth Flounder X X. X X X X
PQﬂudpreuronectes o : : :
ameriaamus Winter Flounder _X X - X X X X
. Splhoeroides maculatus Northern puffer ' ' X : '

*Scientific and common names of species are taken from the American FlsherLes Society, Special Publication
No. 6, "A List of Common and Scientific Names of Fishes from the United States and Canada", Third Edition, 1970.



 in abundance during the warmer summer months. Menidia menidia

increased in abundance from spring through fall, and large schools were
found into December., Urophyeis sp. wﬁ.s fairljr common throz:ghouf. the

study area during the spring, but was not found thereafter. Pseudo-

pleuronectes gmericanus showed little evidence of fluctuations in

abundance,

In the Schiller~Simplex area, Fundulus heteroclitus, Osmerus mordax

l.iopsetta putnami, and Myoxocephalus aengeus were more abundant in summer

than in spring and fdll, whereas Microgadus tomcod, Pungitius pungitius,

and Gasterosteus aculeatus decreased in abundance from spring to summer,

Menidia menidia and Apeltes guadracus increased in number throughout the
study périod- |
Plankton

Results of Seasonal Distribution Surveys

The present study, anelyzing plankton samples taken from May through
October, 1970, is an initial survey to ascertain species.compositioﬁ and
relative abundances. Further proposed studies will lengthen the:
seasonal sampling time, provide additional twenty-four hour data, and
will adhere to & regular schedule of samplinsg. |

Over the total sampling period, the organisms which were mos*.

persistent and abundant were: FEurytemora herdmeni, lgmugia loggicornis,

Centropages hamatus (copepods); Balagus spp. - cyprid and nauoliar

stages (barnacles); gastropod veligers; and Peridinium depressum,

Ceratium longipes (dinoflagellates). APhytoplankton species accounted

for the highest'total numbers in these samples. Other species which

could be termed dominants due to their high numbers were: Agaxtia
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PLAN-. TONIC ORCANISMS:

IN THE PISCATAQUA RIVER - 1970 STUDY

T4BLE VI

CHECKLIST AND PERIODS OF OCCURRENCE

- AUGUST

SPECTES MAY JUNE JULY SEPTEMBER GCTOBER
Copepoda o
Centropagzs hamotus X Xs X Xs X X
Jentropazes typicus - - ~ - X -
Acariia elaust _ - Xs Xs Xs - - Xs
Acartia longiremus X X X “ 0 0
Acartia tonsz - Xs X - X -
Psewloraiunys minutus - Xs X Xs. X .0
v EFurytamopa nerdmani X 0s 0 Os X 0
@ Eurylzuovs himmdoides - X - X - X
Termory Lovgicornis X X X X X X .
Feeunr iavtonus ccronatus - X X - X X
Caeanye Mlamarchicus . - Xk X* - - X
Calarue ihyverioreus - X* - - - -
Tevianus cisz2audatus - Xs X X - Xs
Tortanus sp. - - K - - - -
Oithona gimilia - X X X 0 . o
Mierasatella norwegics X 0 X X 0 X
Sapnipelia sp. - X - - X - -
Havpaeliceids X X - X X X
Cladcesia _
Foador. Lenerarts X X X - X X
Fodow iatermadius X X - - = 0
Pader paluveamoides - X X X X - X
Evaing r*“xﬂrmn' - X 0 X X -
Esaire spinifera - c - X X ~
T (continued)
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TABLE VII (continued)

Pecapod negalops

SPECIES MAY JUNE JULY AUGUST SEPTEMBER - OCTOBER
_Isopoda

Jazra mariva - X#* X% - ~ X*
Amphipoda 7 _

Serophium volutator - - X X - -

Coprella sp. - - X - X X
Cumacea _

Oryurostylis emithi - - - X* - -
Eunnausidacea

Thygameeasa ivermis - X* - - - -
Mysidacea _ .

de.misis americana - - X - - -
Tunicata _

Gioplaura dioiea _ - X - - - -
Hrdromedusae - X X X X X
Chzetrogiathas .

Sagit.a elegane - X* - - - - X
Crusrtacean larvae

Balonud nauplii X X X X - -

Ealanus cyprids X X X X X -X

Decapod zoea X X X T .- -

X X X X X -

(continued)
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TABLE VII (continued)

SPECIES

Molluscan larvae
Gastropod veligers
Gastropod juveniles
Nudibranch veligers
Mytilus ednlis veligers
Hodiolus svp. veligers
Anomia acureatc veligers
Myz arencriq veligers
Crasesvstrza virginica veligers
Other bivalve veligers
Bivalve juveniles

o L
o Polychaera
Trcchophores and larvae
Autolytus sp.
~ Echinoderm larvae
Fish Eggs

Fish larvae
Oarerus mordie

Foraminiféra”, 
Rotifera
Nematoda
Insecﬁ larvae

Tintinnids

AUGUST

SEPTEMBER

OCTOBER

MAY JUNE JULY
- X X X X X
- X - - - -
- X X X X -
- X X X X X
- X X X X X
- - X X X X
- X X X X -
- - X - X -
X X X X X X
- - X - - -
- X X - X X
- - X - - -
- X X - - -
- X X - X -
-— x - - - -
X X X X X X
- - - - - X .
- X X X - X
- - X X X X

(continued)
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TABLE VII *{continued)

SPECTES . MAY JUNE JULY AUGUST SEPTEMBER OCTOBER
Phiytoplankton

Diatoms
Meloaiva moriliformie - - X - - - X
Istrmia nervesa. . - - X X X X X
Coscinodiscus sp. : - X X X X X
Fragilaria islandica ) - X X - - -
Fragilaria cretica : - X - -~ -~ -
Gyrosigna wansheckit : - - X X X X
Cyrosignz balthicum ; - - - X - -
Chaztocercs sp. ' - - X - - X
Biddulpiia sp. : C- -~ - - - X

Dincflagellates ) ‘
Peridiniun depresaum X X X X X X

- Peridinium sp. _ - - - X X X
IMrophysie acuta - ' - X X X
Ceratium livzatum o ' - X - - X X
Ceratiwn bucerhalum - - - X X X
Ceratiym fusus - - - X X X
Ceratium longipes , - X X X X X
NOTE: X = presence of species . s = spermatophore (sperm sac) attached to [}

0 = gravid (egg bearing) ' * = immature
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Figure 17. Seasonal distribution of zooplankton in the Piscataqg
system - Summeyr 1970.
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clausi, Oithona similis (copepods); Podon leuckarti {a cladoceran) Isthmia

nervosa (a diatom); and Ceratium fusus (a dinoflagellate). -

. Species composition is quite varied (Table VII) with :53 spe'cies repre-
senting 38 genera collected. Seventeen speciés of cotpepod.s, five species
éf cladocera and six spec%es of varied cruSté.cea were identified in the
sam.ples. Certain benthic larvae were not identified due to the difficulty
of positive identification. Additional bivalves were prése'nt in the éamples,
but were not noted in thg graphs since fhe similarity of these species makes
definite identification impoésible at tl%is. time.

Although samples for Station 3 v.vere‘.'only- Ia'nalyzed from June through
November; 1970, Figure 17 indicates that Ifnos't' species increased in abundance
d-uring the summer rﬁonths to an early Septembef high, theg appearred to
decrease in November, |

Vertical Distribution of the Pla'nktonr

‘According to results of a 24 hour plankton study conducted near the
Schiller Power Plant, concentrations varied witht he tide (Figure 12).
Total bivalve concentration and that of selected individual species

(Mytilus edulis., Modiolus spp., and Anomia aculeata) exhibited greatest

abundance at approximétely fnaxﬁnm current of flood tide. In contrast,
lowér values consistently occu.rred for all species at ebb tide. A higher
per.celntage of bivalve larvae \-pas found in the surface samples than in the
ones at depth (20 ft.). "Other rema'ining. plankton species were not analyzed

at this time.



A éomparison of species composit}ion between bottom and ‘surfe.‘ce‘
samples frpm.an ebb tide, June 19, 1970 {Fig. 19) does not suggest
a difference bétween the tvm depths. Surface and bottom comparisons of
bivalve specie.s from a flood tide on October 30, 1970 did not appear to
be significantly different (Fig. 20).

éra.phs of total Wivalves and copepods for surface and 'bbttom samples
are very similar. The nimbers of cladocera‘f_rom surface and bottom
samples are similar in slope, but the bottom values are approximately ten
times greater (Fig. 21). Likewise, the benthic invertebrate larvae were
consistén‘oly more 2bundant in the bottom samples than in the. surface
samples,

Horj.zontal Distribution of Plankton

.Resullﬁ,s show a genefal decrease in concentrations of bivalve larvae
(both total and individqal species numbers - from Portsmouth to Greaty
Bay). This phenomenon may be associated with several envirommental factors,
the major one probadbly being salinity, Concentrations of larvae for
individual species varied with time of yeér and were probably associated
with thé spawning habits of the individual speciés. There were no Anomia

‘aculeats or Crassostrea virginica in the June 19, 1970 samples and no

Mya arenaria or Crassostrea 'virginica. in the October 30, 1970 samples .

In addition, for the latter dafe, the 'i'-éma'.ining“bi‘val\%é species decreased

to é ié-r'o' at Station 1h f -Grea.t Ba.y) aA,-r.i"de;iomia a,culea,_ta._disa.ﬁbeared

from the bottom samples at Station 3 (Schiller Station),
The horizontal distribution of copepods and benthic invertebrate
larvae appears to be rather erratic (Fig. 21). Yet when the distri~

butions of separate adult species are plotted, it is shown that the
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majority of species increase in abundance slightly at Station 3, then
decrease to nearly zero at Station 8, The increase in copepod numbers at
Station 10 in Figure_ZZ is obviously due to large ngﬂmberé of a single species,

Acartia tonsa, Likewise, the increase in benthic invertebrate larvae at

Stations 8 and 10 is due to a singie large spawning of gastropods. Both
bivalve larvae and other zooplankton (tunicates, éha_etbgnaths, hydromedusae,
" etc.) decrease in cbncentratipn from the mouth c;f fhe estuary to Great Bay.

It is apparent frorﬂ this.preliminary study“ that a cornpiex planktonic
‘community exists ';n the Piscataqua estuarine system. Fifty-:three Spec’ies
were _identified. a nufnber more weré described to genera, ar_xd some-larvae:
were only categorized to group. Several genera wére represénted bsr séveﬁral
specie.s. This high épecies diversitjr could bé ipdicative of a relatively '
.stable community.

In the 'present study, larvae qf_botto;n invertebrates, claciocera,
tunicates, copépods and other #peéiés- appeared to reach their maximum
concentrations during mid-June and again in the beginning of .September,
then decreased in abundance sha-r‘ply in Novémber. Tﬁese data are
substantiated by a seasqnal study of the plankton in.Block Island So‘und,
in which it was noted that larvae “of bottom inverté‘brates, cladocera
and tunicates reached maximum population size dur"ing Juﬁe. decreaéed
sharply in _Auéust, increasesl in Seétember, declined steadily during
‘Novemnbe r, and finally disappeareci in Decemﬁe'r. In this same study,
seasonal peaks in copepeod distribution occurred durihg January, March,

June and October. Further seasonal studies are needed to define
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the yearly fluctuation -pa.ttern for this estuary. Undoubtedly, more
| spec1es are present throughout the year than were noted in the 1970
summer sampling program,

| Within the estuary, planktonic‘specieé appear to be arrahgéd in

orderly aggregates. Oceanic species such as Calanus hyperboreus, c.

fimmarchicus, Sa.gitté. elegans, Oikopleura dicica and Thysanoessa inermis
occured in greatest abundance at the mouth of the estuary, ‘then sharply
decreased upriver, Seldom did sny of these species extend beyond Station

3. In contrast , Acartis tonse was sbundant in Great Bay, but not found

at any other station, Certain species appeared to occur in greater
abundance in surface samples than mbottom ones, and vice versa.
Nettable phytoplankton were retained by the No. 20 mesh net used
~ for this Istu_dy. Siﬁce noﬁe of the naﬁnoplé.nkton and quite likely some
of the smaller phytoplanktonic .'chain's were not reté,i'ned,' the acfual _
standing crop is much xghe higher than suggested by this stﬁdy. However,
it " is readily observed that the éhytopla.nkton are dominant in mumbers,
Copepods are present'in such x lar'ge numbers in the plankton and
reproduce so ré.pidly that they presuxﬁa.bly furnish the prima.ry food for

most juvenile marine fishes and many 1a.rge invertebrate organisms of

various groups. The ca?cpocls Aca.rt:.a. clausl and P. minutus occured
in abunda.nce at most sta.tlons but decreased in the upper estuary.

3A. clausi occured in greatest abundance in the P1scataqua than

A, long}remus and extended further up the estuary. Acartia tonsa,

the species previously -noted as abundant in Great Bay, is abundant in

fresh, brackish and salt water in the Woods Hole Region, Temora longi-

cornis, a persistent species in the Piscataqua River, is & littoral and .
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neriticspecies which is found most freq'uetlxtly‘n'ear shore. Centrbgages
hamatus was another abundant copepod species collected durihg' this study.
According to previous reports, it is a brackish water, littoral énd ne:_'itic

species. A number of species were found t_q breed in the estuary during

the summer: -Acartia clausi, A, tonsa, Centropages hamatus, N

Pseudocalanus minutus, Eurytemora hexrdmani, Microsetella norw’eg.ica;

Oithona similis and Tortanus discaudatus. It is clear from this list that
the majority of copepods in the Piscatagua Estuary are not washing in from

oceanic water, but are true inhabitants of this gy'étem'. '

The clartdocerar (Evandne nordmant.xi\ and E. sgrinife. fa) ar.e ‘i‘ndi.cesi of
coastal watér_. Popqlations of the E_hdglts bf all it_:lgntifiable benthic inver-
_tebratella.r-x.r_ae 'were also found in the éstuarf. _ | | |

It is apparent from the above analysis that tlh_ef plankton is essentially
an eatuariné community quite distinct from'i_:ypical mla,ri_ne plank-ténié
associations. |

G. Intertidal Inverte‘brate'é

Beéadse the sampling stations in this initial sitii-vey were not intended
to be ‘comparle.:d‘ q;1a;xtitat"i;veiy, oniy rep.ré éénta‘ti,ve stations' will be d‘isué‘:'ssed.‘
Results frofn stat.ions selecte@ for pi-e;-' and pos:t-opera;tignal tﬁoniféring
will be re-analyzed and quantified fqr th—e. 1971 vrepprt.l | |

Sixty-one 'slpecies of macrp—-invrer_teb‘z-'ates .irn eight phylé :\.&ere collected
throughout the sampling period {Table VIiI). Of this total, 37 were collected
Between the Simplex Pier and the Schiller Gener:atiﬁg Station.
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TABLe VIII
RELATIVE ABUNDANCE OF INTERTIDAL ORGANLSMS
COLLECTED BY TRANSECT SAMPLING

.PISCATAQUA RiVER'ECOLOGICAL STUDY

No. of Statioms Station of

-SPECIES , Cecllected . - Maximum ‘Humber
PHYLUM Cnidaria
Class Hydrozoa
Clava leptostyla 1 12
Tubularia croceq 1 52
Sertularia pumila 1 52
Thuiaria argentec 1 54
_Class Anthoroa"
Edwardsia sipunculo Ldes 1 42
PHYLUM Rhynchocoela
Cerebratulus lacteus 5 22, 42
Lineus ruber 3 52
PHYLUM Apnelida
Class Oligochaeta o
Ciitelito arenarius .4 34
Class Polychaeta '
Nereia pirens 9 21
Nereis diversicolor 7 52
Nephtyc caeca 4 23
Nephitys bucera 3 23, 50
Szoloples acutus 4 12
Pectinaria gouldii 3 34
Hermothoe imbricata 1 S22
Clymenzlla torquata : - 13 22
‘Stylaricides arevcsa ' 1 20
Lumbrinerts tenuie 2 21
Eteone leetea 3 .32
Glycera di branchia ta 1 23
Spio setos 1 52
Amphumto J( Pastoni 1 52
Spivorbis spirillum ] 52
- {continued)
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TABLE VIII (contin.uerd) |

SPECLES

_No.

of Stations

~ Collected

Stotion of
Maximum Number

PHYLUM Mollusca.

Class Gastropoda

Littoring littorea
© Littorine obtusata
Littering saratilis |
Lunatia horos
Iwnatia trisertatua
Nassarius trivittatus
‘Nassarius obsoletus
Thais lapillus
oraea testudinalis

Hydrobia minuta
Hamincea solitaria
Lacuna vineta

Class Bivalvia
Mytilus edulis
Mya arenaria
Macoma balthica
Tellina agilis
Semna gemma
Modiolus demizsus
Crassostrea virginiea
Lyoneia hyalina
Solemya velum

PHYLUM Arthropoda -

Class Crustacea - Order Decapoda

Carceinus maenas
 Crangownt septemspinosus

~ Order Thoraclca

Balanus kalanoides
Balanue tmprovisus

~ Order Iseopoda

'Idctea phosphorea
Cyathura polita
Jagra maring

Jassa faleata
Gammariis oceanicus

~ Order Amphipoda

RN -

-

LN

32

16

17

21

50 »
26, .32, 34

14
20, 48
38
13.
34

14
- 46
46
38
- 25, 32
5& 7
54
52
52

20
23, 34
14
54

20
13
54

46
12

(continued)



TABLE VII {continued)

No. of Stations Station of

SPECIES ‘ ; : Collected Maximum Number
PHYLUM Arthropoda (continued)
Class Insecta :
Anurida maritima 2 o 13
PHYLUM Echinodermata
Class Asteroidea ‘
Asterias vulgaris -2 20, 23
Class Echinoidea . '
Strongylocentrotus drobachiensis - 1 19
PHYLUM Ectoprocta
Electra hastingsae 1 54
Eleetra crustulenta 2 22, 54
Crigiaq eburnea 1 52
Flustreilidra hispida 1 54
PHYLUM Hemichordata | |
Saccoglossus kowalewskii 3 13
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Rocky shores were located at several points'in the survey area
tStatienellz, 14, 15, 18 and 54%). These shores contaieed the typical
‘community found on hard substrata. Communlty comp031t10n varled,
depending on the type of rock (ledge vs. boulder) and aiso the extent -
~ of macro-algal covering. In general, the most common species were

Littorina 1ittorea,.Littorina obtusata, Mybilus edulis‘ahd'Balanus

balanoides, These organisms occurred prlmarlly from mid—water to
low water, the HW zone belng generally barren, w1th tha exceptlon of

o few Littorina 11ttorea.

The sand-mud transect (Statlon 25) had a communlty characterlzed

by six sPeC1es Macoma, balthlca, Mya arenarla, thtorlna littorea,

cologlos spPD., Cyathura polita and Nassarlus obsoletus. This
community was found con51stently from low water to mld-water, and

four of the species, Macoma balthlca, Mya arenarla, thtorlna llttorea and

Scoloplos SPP. extended to one~half HW/MdW The hlghest concentratlons

of Macoma balthica and ScoloElos spp. were found between the 1ow water

.level and mid-water level, vhile Mya arenaria was most abundant at the

. low water level, .Littorins littorea and Nassarius obsoletus occurred

predominantly at one-half HW/MAW and mid-water,
A modified ehingle beach {Station 17) composed primarily of pebbles,
gravel and a few larger rocks intermixgd with mud was devoid of macro-

organisms at the upper shore except for Littorina littorea and

Littorina saxatilis. With the exception of Mytilus edulis at one sample

Site, Littorina littorea was the most abundant organism. Macoma

balthica was also found from low water to mid-water.
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Stations 13 and 2] were good examples of a mud substratum. Sixteen

' species were found at Transect 13 and 15 species were found at Station 21,

with eight common to both transectsr (Mytilus 'edulis', Littorina littorea,

Mya arenaria, Macoma balthica, Nassarius obsoletus, Saccoglossus

kowalewskii, Scoloplos sp. and Cyathura polita). Each transect supported

large nizrhbers of various species of mollusks, such as Macoma, and
polychaetes such as Clymgnella and Scoloplos.

The Schiller-Simplex shoreline generlally consis.ted of various
'dengees of mud in the low water zone, mud/boulde;-s and cobbles in the
‘upper shore. Slopes wei‘e gradual in this aréa with Zostera beds extending
throughout the area below the ELWS. The moét abundant organisms found

in the area include Littorina littorea, Mytilus edulis, Macoma .balthica,

Mya arenaria, and Balanus balanoides, The presence of any particular

organism was determined both by the type of substratum and the location

along the transect. Mya arenaria was locét_ed primarily in the middle shore
where mud was usually mixed with some'sand, in comparison to the very
fine mud in the lower shore and the harder substrate of rock and gravel of

the upper shore. Balanus balanoides was found predominately in the

middle shore where rocks and boulders were encountered more
frequently than in the lower shore area or the high water area, Macoma

balthica was found in greatest numbers from the middle shore to low

- water along muddy transects. Littorina littorea ranged throughout the

area, but was more common on solid substrate such as rocks and debris
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than on muddy f;ats. Mytilus edulis yas‘enother veryvequQentk )
.organism'growing wherever there was'a firm_enough sebstrate for
initial attachment It was found predomlnately above the low water |
mark and the greatest numbers were found in-. the mlddle shore area.-

Dlstrlbutldn of Organlsms.varled from One'loEatlon to another'

throughout the study area, but gehefally Littorine littoréa, Mytilus & - -

edulis, Macorna balthica, ‘Mya areniris, Balanus spp., Nassaring obsoletus

end various speciés of polychaetes spoh,as Clymenella.tOrquate and.. -
Nereis spp. were found, in the wajority ofpsamples.Z_No_significaot:eon-
centrations of commercially important organiSms were observed in the

area between the General Sulllvan Brldge in New1ngton and the Malne-New . 

' Hampthre Toll Brldge in Portsnouth EIE arenarle, whlle occurrlng

in the maJorlty of the samples, was not abundant st any statlon. The

American oyster, Crassostrea virglnlca, was not found in the above

mentioned survey ares, either as spat or‘adulte. However,’ & trenseotf~'
in Great Bay indicated oysters living there. Adults and spat were -
noted on the transect -about the low water mark and in.the general area

of the transect. Populations of Crassostrea virginica were also noted.

in the_Spipney Creek region‘of the Pisoetequa River, end.the Maine‘Sea .
and Shore Flsherles malntalns culture rafts in this area of spat
setilement. Spat settlement was reported to have been moderate in thel.
Spinney Creek area for 1970 and furthe: stuoles may 1nd1cate the ablllty of

the study area to support a v1able oyster populatlon u31ngnthe Splnney

Creek oySters as parentsal stock.
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K. Subtidal Benthic Invertebrabtes

_The i970 benthic studies were conducted to develop an inventory
of the sublittoral benthos living in the PiscataQna River Estuary,
and to determine the distribution and relative ebundance of each

- species, The'survey_was primarily conducted in an area extending

from the General Sullivan Bridge in Newington to the Maine-New

" Hempshire Bridge in Portsmouth, with additional samples teken in Little

Bay and Great Bay. Benthic stetions are listed below in Table IX,

»*

" TABLE _IX _

-

STATIONS SAMPLED DURTNG THE SUETIDAL BENTHIC SURVEY

Date Station Date ‘Station
July 1970 12 25 August 1970 10 28A
- . 13 26 o ' : 12 30

- 15 264 : 13 304
© 16 30 ) . 14 32
17 30A 16 32A
18 34 17 34
- 184 344 18 34a
19 38 18A 36
20 38A i 19 36a
20A 42 ’ 20 38
21 424 B 204 38
. 22 .44 v 21 40
224 44A - 22 £04
+ 23 46 224 42
24 48 23 424
24p - 50 .24 44
- 244 44
25 46
26 48
264 50
- 28 524
Stations without the letter designation - 300' from high water mark.

Station with the letter designation "A"
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The sampling area 6f intéresﬁ exhibits.éonsidéf&blé-heterpgeﬁeiti;of;'
5ottom;cqmpoéiti6n (Teble X). “Substratum compoSition ranges from
rock outerop to mﬁd.'"Compaiisbd'of Tables IX ‘and X indicates no
obvious ‘relationship between bottod compdsition of a station and its:
speciesidivefsity'rank:' Stations of voth high and’ léw species diversity
' yank arélﬁdibé fouﬁd'ﬁitﬁin each of the bottom type classifications.

" Several additicnal epibenthic species hot found in the grab sampling
wgré coilééteé thfoﬁgh\othef sempling teéhniques. Conversations with
local loﬁstermen indicated populations of the American 1obster,‘Homarus
amerlcanus, and rock crabs, QEEEEE 3pp., living in the estuary during

the summar months. My51s stenolepls was collected in the eplbenthac

trawl, while diving observations determined the presence of Limulus

polyphemus, Pagurus 1ongicarpus, Ampelisca spp. and various species

~ of sponges.

T TABLE X
SUBSTRATUM TYPES

- PISCATAQUA RIVER BENTHOS STUDY

BOTTOM TYPE (as determined from SAMPLING S,:TATIONS .
inspection of grab contents) L .

~A. Rock outcrop T 14
"B. Mixture of rocks and various ‘ - B
grades of sediment 12, 15, 16, 17, 184, 204, 28, 32, 364
C. Coarse saqd . . 19, 22, 22A 244, 26n, 284 304, 324,
- 34A 38A 42, 424, 444
D. Fine sand - - 50
E. Mixture of fine sand and ' B
: mud; K L ~18. 20 26 34, 36 40 40A 46 48
CFe oMwd o a3, 21 23 24, 25, 30 38 44, 524,

10
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One ﬁﬁndred-thir£y-nine macro-invertebrate spécies representing il
phyle were collected throughout the étudy area‘during July ﬁnd AugusL
df 1970. Of these, 112 specieé belonging to ten phyla were.fouhﬁ ini
~ the Schiller-Simplex srea. The d;stribution.and relative abundance of
each species is presented in Table XI. FEach animal is listed under
the appropriate higher taxon., The first two columns to the right of
the species listing relate to the animal's distribution‘within the
study area. The first column indicates the mumber of sampling stations,
out of a possible 41, at which tﬁe animal was collected dufing the entire
study period, irresPective of month (i,e., distinction was not made as
to whether the animal was colledﬁed in July, Angust, or both), Each
species was next assigned an arbitrary "distribution index" based on the
data from the first column. Species collected from five or fewer
stations were éonsidered as "narrbwlyrdistributed" and‘were assigned the
letter "N"_in.the second column of Tsble XI, Species collected from
.§ix to ten of the stations were considered "slightly dispersed” in
terms of their distribution patterns and_were_assigﬁed ﬁhe letter
index "8". Species collected from 1l to 20 stations were considered
to behextremely distributed" and were assigned the letter index "E".
Finaelly, those species pccﬁwring iﬁ mo?e than 20 stations were considered
'"wideSPread" and assigned the letter index "WY.

The third and fourth columns of Teble XIdeal with the maximum
.numerical abundance of‘;ﬁch species encountered during the entire study
period (i.e., irrespective -of_.the month). The third colum indicates
' the station(s) within the stﬁdy aréa'which had (have) the highest mean



TABLE X1

PISCATAQUA RIVER LLOLOCTCAL STUDY
1970 SPECIES DISTRIBUTION AND ABUNDANCE

SPECLES

No. of Stations
Encountered

Distribution
Index

Station of
Maximum Abundance

Mecan/Grab at Station of

Maximum Abundance

- PHYLYM Porifera
Cliong calate
Holichondria bowe fbanki
Faiichondria panicea
taiinilong loosanoffi
Faiielora oculata
Leou vsoleﬁzﬂ sp.

PHYLUM C11darla
Class Hydrozoa :
Thuiaria argentea’
Calycella syringa
Campanularia flecuosa
CE¢Lﬂ leptostyla
. Sertularia punila
Tubularia crocea’
Tubularia Laruwm
Class Anthoza

B¢

Edardata a7 pmrc¢votdes-

Haliplemella lucias
Metridium senile -

PHYLUM Piatyhelminthes
Class Turbellaria
Notoplavia atomatu
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A WO PR e D

[l SRRt =)

=z =

ZunnEne

2= o

224, 324

174

144

16A

22A, 28A
- 30A
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- 26A
"184
16
424
144
174
124
204
17

18

0.32
0.33°
J1.06 -
0.33
0.33
0.33
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2.00
0.33

(con;inued)




TABLE XI {continued)

Mean/Grab zt Station of
Maximum Abundance

SPECIES No. of Stations Distribution Station of
Encountered Index Maximum Abundance

PHYLUM Rhvnchocoela

113

Amphiporus sp. 1 N 44 0.33
Cerebratulus lacteus 2 N 12, 34 0.33
Linsus ruber 3 N 42 0.67
Tetrasterma wilsont 2 N 48 0.33
PHYLUM Annelida
Class Polychaeta :
Amphitrite johnstoni 2 N 34, 36 0.33
Clymznella torquata 25 W 12 19.33
Clymenella zonalis 18 E 26 3.67
Eulalia vividis 3 N 20, 26A, 42A 0.33
Glycera ditranchiata 1 N 324 0.33
Goniada gracilis 1 N G4A 1.33
Hermothoe extenuata 7 S 34 1.00
Hormothoe tmoricata 11 E - 36A, 424 1.67
Lepidonotus squamatus 19 E 13, 38 3.33
Lumbrinsgrie tenuis 19 E 32, 34, 36 3.67
Nephtys bucera 17 E 40 1.67
Nephtys cueca 27 W 12 7.33
Nereis diversicoloy 6 N 21 2.67
Hereis pelagica 2 N 14 1.00
Nereis virens 4 N 21 1.67
Pectinaria gouldit 18 L 18, 40 2.00
Phyllodoce groenlandica 2 ‘N 24 0.33
Seolelepis squamata 2 N 24A, 344 0.67
Seolecoleptdes viridis 4 N 34A 2.67
Seoloplos acutus 4 N 21 2.67
Spio setosa 2 N 24 0.33
Spirorbis harezlis 5 N 224 160.00
Sternaspis fossor. 1 N 48 0.67
Travisia carnea 1 N &G4A 0.33
Trophenia affinis 1 N 34 0.33
Spirorbis spirilium iz E 38 36.67

(continued)'
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TAELE XI {continued)

SPECIES No. of Stations Distribution- Station of Mean/Grab at Station of
Encountered . Index Maximum Abundance Maximum Abundance

PHYLUM Anneiida (continued)
Class Oligochaeta
Clitellio arerarius _ 1 : N 38A 6.33

PHYLUM Mollusca
Class Gastropoda

Aemaea testudinalis | 4 N 42 : 0.67
Crepidula fornieata 1 N 20 0.33
Crepidula plana 1 N 30 ' 0.67
Dendronotus frondosus 1 N 240 0.33
Hamincea sclitaria 2 N 21 1.67
Hydrobia minuta 14 E 48 : - 51.33
Lacura vincta -1 N 22 _ 0.33
Littorira littorea 19 E- 42 - 9.67
Littoring obtusata 9 S b4 2.67
Lory dicarinaia 1 N 13 0.33
Lunatia heros 7 S 18, 50 0.67
Lunatia triseriata 33 W . 36A 14,33
Mitrella lunata 5 N 19 0.67
Nassarius obsoletus . 6 N 23 ' 14.33
Nassarius trivittatus 15 E 22 : 2.33
Cdostomia bisuturalis 1 N 25 - 0.33
Onehidoris murceata 2 N 36 0,33
Thats lapillus 2 N 18 : 0.67
Urosalpinx einereq - 1 N 10 ' 0.20
Class Pelycepoda '
Anomia aculeata var. ephippium 1 N 184 0.33
Anomia aculeata 6 s 24 1.00
Astarte ecastarea 6 S 32 , 1.060
Astorte wundata 14 E 18A 4.33
Cerastoderma pinnulatun 17 E 12 2.33
Crenella glandula 4 N 17 0.67
Ensis directus 7 s 12 - . 3.67
Gemma gemm2 -8 "8 e 2L o . 7.00
Hiagteila aretica 8 S 16 ' _ 4.00

{continued)
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TABLE XI  (continued)

Station of

Mean/Grab at Station of

SPECIES No. of Stationg  Distributicn
Encountered Index Maximum Abundance Maximum Abundamnce
PHEYLUM Mollusca {continued)
Class Pelybepoda :
-Lgon i hyalina 17 E 424 2.33
Mazoma balihica . 9 S 23 35.67
Mereenaria mercenaria 3 N. 12, 30 0.33
Modiolus modiolus 10 S 22 37.33
dulinia lateralis 1 N 190 0.20
Musculus niger 5 N 424 0.67
Hya arenaria 16 E 23 17.33
Mytilus edulis 17 E 25 800.00
Hucula delphinodonta 5 N 42 0.67
Petricola pholadiformis 2 N 12 1.33. .
- Solemya velun 1 N 52 0.60
. Spisula solidissima 3 N 324 1.00
Peliing agilis 18 E 44 8.67
Class 3mphlneuxa
Duieslla ruber N 22A 0.33
PHYLUM Arthrcpoda
Class Crustacea - Order Decapod& '
Cancer irroratus 3 N 50 0.67
Careinus maenas - 1 N- 17 0.33
Crangon. septemspinosus 4 N 13, 46, 48 0.33
Pagurne longicar 1 N 48 0.33
Dagurus bepnhapdp 1 N - 26A .33
tht%ropqnopeus harrzssz 1 N 36A 0.33
~ Order Isopoda
- Chiridotea coeca 11 E 384 3.33
Chirvidotea tuftsi 2 N 21 0.33
Cyathura polita 1 N 52 0.20
Edotea trilota 1 N 36 . 0.33
Idotea baltica 1 N 22 0.33
Idotea phosphorea 26 W 15, 16, 19 . 3.00
Jaera maring 1- N 17 0.33

(continﬁed)
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TABLE XI (continued}

SPECIES ' No. of Stations Distribution Station of Mean/Grab at Statiocn of
Encountered Index Maximum Abundance Maximum Abundance

PHYLUM Arthropoda {(continued)
Class Crustacea - Order Cumacea

- Oxyurostylis smithi _ 1 N 52 0.40
: - Order Amphipeoda :
Acarthohuustorius millst 1 N 28A 0.33
Ampeliisca abdita 1 N - 26A - 0.33
Ampaliscx vadorum 31 W ST 26A ' 38.67
Ampithoe rubricata 1 N - 26A 0.33
Ampithoe valida _ 3 N - 40A, 44 1.00
Corophium volutator . 6 S 444 1.00
Gammarus oceanicus 2 W - 22 0.67
Jassa faleata 4 N - 019 1.33
Leptocheirus sp. _ 19 E 12 10.67
Phoxocephalus holbolli 1 N 26A -0.33°
Tmetonyx sp. 1 N 26A 0.33
Tryphosella sp. 1 N 26A 0.33
Unzicla irrorata 2 W 424 15.67
PHYLUM Ectoprocta ‘ ‘

Bugiila turvita -1 N .46 10.33
Caliopora aririta ' 14 E 184 1.00
Crisea eburnaa : _ 22 W 14, 18A 1.00
Cryptesula pallasiana ‘ 1 N 10 1.00
Eleetra cruetulenta .15 E 15 -1.00
Electra hastingsae 9 S 18 - 1.00
Electra pilosa 6 S ~all equal -~ 0.33
Flustrellidra hispida 1 N 30A -C.33
Hippothoa hyalina 12 E all equal 0.33
Membraripora sp. 4 N 184, 22a, 38, 20A 0.33
Mieroporella ciliata 3 N ~18A ' -1

.00

(continued)
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TABLE XI  {continued)
SPFECIES No. of Stations Distribution Station of ‘Mean/Grab at Station of
Encountered Index Maximum Abundance Maximum Abundance
PHYLUM Echinodermata
Class Asteroidea
Asterias forbest 8 S 14 5.00
Asterias vulgaris . 26 W 20A 4,33
-Henrizia sanguinolenta 6 S 15 1.00
Llass Echinoidea : :
Echinarachnius porma _ 14 E 12 4.00
Strongylocentrotus drobachiensis 16 E 19 3.33
Class Cphiuroidea 7 '
Amphipholis squamata 7 S - 22 4.00
Cphicpholis aculeata 2 N _ 13, 20 0.33
PHYLUM Hemichordata .
Saccogleossus kowalewskii - 1 N 25 0.33
PHYLIM Chordata .
‘Subphylum Urochordata : .
Botryllue schiosserti 3 N 22, 224, 24 0.33
Molgula complanata 5 N. 34 13.33
Molgula manhattensis 1 N 36

0.33

N - Narrowly distributed
E - Extremely distributed

5§ - Slightly dispersed
W - Widespread



number of species per grab for the species listed on the left.' The
fourth column gives this mean value, |

Close inspecfion.of TaﬁleIXI reveals several features relevant
to the distirbution and maximum abundance of the épimals encountered o e
during the stud& period. Approximately 58%'of the enimals ;olleqtgd -
were "narrowly diétributed” {i.e., the animals weré coilected at five | :
or fewer statiéﬁs). Approximately 30% of all species were collected
from only one station ofk the 41 S&mpléd. of t‘he 139 different animals
collected, only the following seven {4.7% of the total) were‘"widésﬁread"

(i.e., occurred at more than 20 of the 4l stations):

Ampelisca vadorum _ Crises eburnea

- Asterias wvulgeris Tdotes phosphorea
Clymenella torauata _ Nephtyvs caeca

Lunatia triseriata

The list Of-"WideSpfeéd" animals inéludés néton1§ highly vagile,
epifaunal types, bﬁt also several sedeﬁtary or sessile animals which
ﬁfe adapted for habitation in vafious sediment grades, |

The infcrmatipn given in the third and fourth columns of_Table.VIII
‘allows one to easily pick out thoseianimals found in eithér high orllow :
average.numbers in grab samples. Only 15% of all species collectea .
have & mean number of specimens per grab greater than five at any
sampling station. The following eight animals showed the highest mean

.
number of specimens collected per greb, (more than 19) during the study

period: A
‘Ampelisca vadorum | Modiolus modiolus -
Clymenella torquata Mytilus edulis .
.Hydrobia minuta . Spirorbis borealis .

Malcoma balthica ‘Spirorbis_spirillum
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Only two ani_rrials., Ampelisca vadorum and Clymenella torquata, are.

commeon to both lists‘ (i.e., combine the characteristics of beiﬁg both
widespread and presenf in maximum mean number of séecimeﬁs per grab
greater thap 19 at any station). | |
A total of 41 stations were gampled within. the study period. It was
desirable to have an index, although a crude one, which serves to -
;:émpare the sampling stations with réspect to species diversity. The
fullowing procedﬁre.was uéed fo_r ranking the stati§ns according to the
number of species encountered at each:
1. The number of species present at a given station was used
to determine its diveréity rank; and
‘2.‘ In those cases where a station was sampled both in July
and August, the higher species nﬁrnb’er, irrespecfive of the
month, was selected for the determination of the diversity
rank of that station.
The relsultant'sc.heme of species diversity is presented in Table XII.
In general, Table IX illustrates that the majority of animals collected
consisted of species which were '"narrowly distributed! and have rnaximuin
densities at any one station"df less than five specimens per grab. It is
' intei‘eéting to note that the Schiller-Simplex area (Figujre, page 8) proved
to be consistently high in species diversity, Eight sampling stations ;in

this area contained at least 25 species,
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TABLE XII

BETWEEN~ STATIONS SPECIES DIVERSITY RANKING

Station " Maximum Number of Numerical Station Maximum Number of _ Numerical

e

Xumber Species Present . Rank . Number Specieg Present " Rank
36 _ 32 1.0 17 A 17 ©18.0
42 29 2.0 40 . 17 18.0
264 , 28 3.5 404 16 - . 24.5
38 28 3.5 50 16 ' - 24,5
20. _ 27 5.0 26 16 B 26,0
i3 26 8.2 - 184 _ 15 . - 27.0
22 o 26 8.2 19 ' 15 o 27.0
244 26 8.2 46 : 15 . S 27.0
12 _ 26 8.2 32 ' 14 ' ' © 30.5
24 - _ - 26 8.2 48 ' ' 4% -+ 30.5
524 - 25 11.5 - 21 ' 13 ' 32,9
L2 : 25 11.5 25 12 . . 34.0
384 23 13.0 28 : 12 : 34.0
34 SR 20 14.5 15 : S 12 S . - 3400
36A ' 20 14.5 16 : 11 36.0
20A ' 19 16.0 344 ' 10 ‘ : - 37:0
30 ‘ 18 17.0 14 8 E ' - 38.0
10 . 17 18.0 23 8 38.0°
225 : : 17 18.0 - 304 8 38.0
44 : ‘17 18.0 32A 7 41.0
18 17 18.0 284 6 42.0

: LAA 2 43.0




Epifaunal Fouling Organisms

No quantitative results have been obtained from the preliminafyf

study, but an abundance of fouling organisms was observed. Diatoms

‘were the most consistently abundant organism, lwith higher pbbulétion

densities in summer and Tower in winter.

Large populations of hydroids,

particularly Tubularia croces, formed a dense shelter during the Summer’

in which nénnatodes, copepods, annph1pods, and polychaetesjlvédi Spat

- from several species of bivalves were present in August.

In most cases

the soft pine panels supportéd a denser concentration of organisms than

the hard pine, but the species composition was similar for both wood types.

Preliminary data recovered frorﬁ August, 1970 through February, 1971 is

listed below.

EPIFAUNAL FOULING ORCAMISMS AT STATION 3A°

-

T COLLECTED ORGANISMS QUANTITY
August 6, 1970 : . .
Soft Pine Panel Tubularid crocea . ~.Abundant
' Gastrotrichs Common
Amphipods Few
Hytilus spat Rare
Modiolus spat . Rare .
Polychaete “Rare -
Algae Abundant -
Diatoms Abundant
Copenods “Abundant
August 6, 1570 ‘ _ S
Hard Pine Panel Diatomns ¢ Common
{predoninately on Gastrotrichs Rare
sides of panel) Mytilid spat Rare
Copepods Few
auust 26, 1970 - :
Soft Pme Panel Tubularia croceq. Common
Tubularia lavyne - Common
Algal growth Few
Mytilus juveniles ‘Common
Modiolus juveniles Few
v Amphipods Common:
Colonial dlatom Abundant
Copepods - Common
42
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. DATE COLLECTED

QUANTITY

ORGANISMS
Qctober 30, 1970 .
“ Hard Wood Nematodes Few . "
‘ biatoms Common : .
Copepods Abundant '
Mytilids Rare
‘ Rotifers Rare
October 30, 1970
Soft Wood Nematodes Common
Copepods Commion
Rotifers Few
' : Diatoms Common
November 30, 1970 - S
' Soft Wood Diatows (colonial) Abundant
Nematodes - Abundant
Copepods Abundant
Tubularia croceq Rare
Turbellaria Abundant
Idotea phosphoreq Rare
Hydrobia minuta Rare
Diatoms (solitary) . Few
- Amphipods Few
November 30, 1970
Hard Wood Idotea phosphorea Rare
Diatoms (colonial) Abundant on sides
Copepods Abundant
Amphipods Few
Nematodes Abundant
- Turbellaria Few
Janvary 8, 1971 . _
Soft Wood Diatoms (colonial) Abundant
S Green algae Few
Copepods Few

January 8, 19271
Hard Wood

Diatoms (colonial)

Common on sides

Copepods Few
Green algae Rare
Febvuary 2, 19271 - ' .
Soft Wood Diatoms Few Tk
. Copepods Rare .
February 2, 1971
Hard Wood Diatoms Few on sides L
ABUNDANT: 5C% and up of Block FEW: Less than 20% of Block "
COMMON : 20-50% of Block

L2a

RAREi Less than 5% of Block



J. Benthic Marine Algae

A total of 49 taxa of seaweeds were collected at the seﬁen stations,
including 27 Rhodophyceae (red glgae), 11 Phaeophyceae {(brown algae),
10 Chlorophyceae (green algae), and one Bacillariophyceae (colonial .
diatom), An evaluation of the Cyanophyéeae (blue-green algae) and
Xanthophyceae (yellow-green.algae) was beyond the scope of the
present. investigation, but wiil-be summarized in the future. Details
of species composition and distribﬁtion are supmarized in Tables XVII
through XIX. Eighteen of the 27 taxa of red algae (i. e., 66%) were
perennial forms, A similar trend was evident with the brown aigae,.

for most (64%) were perennials. In contrast, most (80%) of the green

algae were annuals, The colonial diatom, Amphipiéura rutilans, is also
an annual, | -
The intertidal areas of eﬁcﬁ station were primaril& compdsed'oﬂ

~scattered rock outcroys,‘boulders, pebbles, shells or sartificial sub-
strates; amidst a muddy, filat shore line; The largest amount of solid
rock was usually evident in the upper intertidsl zone and the.shores
tended té grade into muddy areas in the lower intertidal - upper |
subtidal zones. Stations 16 and 17 have the most rock substratun;. A
buildup of peat-like material, from Spartina Spp., was evident at
Stations 19 and k. The roots of Spartina spp. stabilize muddy surfaces

and provide attachment for plants and animals (e. g., Balanus balanoides),

which otherwise would not be present,
The subtidal areas at most stations (except Station 16) were pri-
marily composed of muddy surfaces with scattered boulders, swall rocks,

shells and/or bricks. In most cases the solid substrata was eithér coated
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with & thin film of silt or a deéper‘coating'of mud. In cdﬁtrast,
Station.i6 was primarily composed §f massive boulders which were free,'
of sediments due to the strong tidal currents at the locatiob. |

An anslysis of the species listed in Tables XIII through XV indicates
that most téxa.occur on the adjacent open coast and within the |
. estuary. In other words, they exhibit a cosmopolitan distribution,
Even so, many of the latter species (particularly the red algae) grow
best on thé open coast, and they are present in reduced quantities 6r

as dwarfed plants near the‘Schillér‘Power Plant. Bxamples which can

be cited are Ahnfeltis plicata, Clathromorphum circumscriptﬁm,

'Cystoclonium_pugpureum var. cirrhosum, Gigartina stellata, Petrocelis

middendorfii, Phycedrys rubens, Phymetolithon lenormandii, Phyllophora .

sSpp., Polyides caprinus, Laminaxia digitata, Monostroma fuscum and

Protoderma marinum. It is spparent that the brown and green.algae
. represented in the collections tend to be more flexible to estuarine

conditions than the red algae,

Factors Ihfluencing the Local Occurrence of Seaweeds

The primary faétors influencing the local distribution of seaweeds
neer the Newington site are threefold, as follows: _ : B

1, the variety and abundance of solid substratum,

2. seasonal and diurﬁal fluctuations of hydrographic conditionms, '

Y
and

3. the occurrence of tidal rapids,

The stability of rocks is éf major importance in restricting £hé gfowth

an& sbundance of seaweeds near the Schiller site. Thﬁs, small cobbles
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TABLE XIII

- SPECIES COMPOSITION, LONGEVITY AND DISTRIBUTION OF RHODOPHYCEAE

Estuarine

STATIONS © Vertical

SPECIES 16 17 19 26 30 34 44 Longevity Distribution Distribution
Rhodophyceae
Annfelliic plicata X X X I 4 C S
AntiTharmion sp. Z X X X A ? S
Antithacmeion plumila X X A E? S
Callitharmion sp. X X A ? s
Caramium rubryum X X X X X X X B C -8
Cargmiun stricium X A B 3
Chondrus crispus X X X. ¥ X X P C I&S
Clathremorphun c’rcdm3°fzptur X X X X X P C 5
Cyzzoclonium purpureum var. :

eirrhosum X X X P c S
Dumoritia incrassata X ’ A C- I
Cigartina stellata X X p c I1&S
Hilderntrandia pretotypus X X X X X X X P C I&S
Lemavtaria oveadansis X X X X ¥ A C S
Petrocelis middendorfii X X X X P C I1&S
Fzyssonelia resenvingt X , — P c S
FPhycodrys rubens X X X X X P C S
Phyratolithor lenormondii X X X X X P C S
Phyllophora Drodiaet _ X X P C S
Iy llophova membranifolia X X X X X P C S
Polysiphonia elongata X X X X X X (X P E S
FPolysiphonia harveyti X X X A? E? S
Polysiphonia nigra X X X X P? C S
Folysiphonia nigrescens X X X X P o 8
Polyides eaprinus X X X P C s
Forphyra leucosticta : X X A c I &S
Porphyra umbilicalis X X X A C I
Rhodymenia palmata X X X X P C S

"A = Annual; P = peremnial; € = Cosmopolitan; E = Estuarine 1 = Intertidal; S = Subtidal
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TABLE XIV

SPECIES COMPOSITION, LONGEVITY AND DISTRIBUTION OF PHAEOPHYCEAE,
CYANOPHYCEAE AND XANTHOPHYCEAE

STATIONS Estuarine Vertical

SPECIES 16 17 19 26 30 34 44 Longevity Distribution Distribution
Phaeophyceae
Ascophyllun nodosun X X X X P C I
Agcophylium nodoswun f. ' :

seorpiotdes X P E I
Chordz Filum X A C S
Zetocarpus stliculesus X X X A C I&S
Fucug westculosus var,

spiralis X X . X X X X P E I
Laminaria digitata X X p - C S
Laminaria saccharing X X X X X X P C S
Petulonia faseia X X X A C I
Ratfsia borneti X X P C I1%S
Ralfsia verrucosa X X X X P C I&S
Seytosiphon Lomentaria X X X X A c I
Cyanophyceae _
Various blue-green algae X ? - ? I
Xanthophyceae
Vaucheria sp. X ? E I
Bacillariophyceae
Lmphipleura rutilans X X A C : I

A = Annual; P = perenmnial; C = Cosmopolitan; E = Estuarine; "I = Intertidal; S = Subtidal




TABLE XV

SPECIES COMPOSITION, LONGEVITY AND DISTRIBUTION OF CHLOROPHYCEAR

STATIONS - Estuarine Vertical
SPECIES 16 17 19 26 30 34 44 Longevity Distribution Distribution
Chlorophyceae
Cladophora sericeae X X X A C I
Chagtomorpha linum X X ¥ X X X p? " C I&S
Enteromorpha erecta X X X X A c I
Enteromorpha intestinalis _ X A c I
Entercomorpha linaa X X X. X X A c I14&8S
Monogtroma fuscum X X X X X A c I1&S
E: Moriestroma oxyspermun _ X A E I ,
Protoderma marinum X X X X X X X P C I &S
Fhizoclonium riparium ) X X A .C I
lva lactuca X X X A C I

-

A = Annual; P = peremnial; C = Cosmopolitan; E = Estuarine; I = Intertidal; § = Subtidal



are unsuitable for many larger plants, for they will be crushed and
damaged, . Larger boulders and granitic outcrops exhibited the nost

diverse floras. Crustose algae (e.g., Hildenbrandia prototypus and

Protoderma marinﬁm) were the only abundant forms on mobile, cobble-like‘

rocks, Very few algae, except the colonizl diatom, Aﬁphipleura rﬁtilans,
were found on muddy surfaces. It ﬁas #pparent-that films §f silt énd/or | . ;
mud inhibited the growtﬁ and attachment of many species.,
Conspicuous fluctuations of-ﬁemperature and = salinity (both daily |
and seasonal) are evident in the vicinity of the Schiller Generating
Station, Such fluctuations restrict the diversity and abundancé of
species, as compared to adjadent open co8stal sites.. Héﬁce, many

coastal species (e. g., Alaria esculenta) do not occur within the Great

Bay Estuary system, presumably because théy fequire a more stable envirbn—

nental regime. Other species vhich are most flexible (e.g., Ascophyllum

nodosum and Laminaria saccharina) occur on the open coast and within the
estuary, including the Schiller élant‘site. Such species can be
réferred to as cdsmopolitan species, The 1ongévity and vigbility of
.coamopoiitan'sPecies varies significantly. Thus, some of the latter

species {e. g., Phycodrys rubens, Phyllophora brodiasei and Ciathromorphum

circumsceriptum) show maximum abundance and growth on the open coast, end
they are either reduced in size or uncommon in estuarine sreas, such as

the Piscataqua River. In contrast, other cosmopolitan species, such as

" Ascophyllum nodosum, Laminaria saccharina and Chondrus crispus, do not
show any substantial rgductioﬁ in abundance or stature within the
'estuary. Certain components of the estuarine flore.” found near the

Shiller site have affinities toward warm temperature regions; in
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particular, the summer annuals whose center of distribution is south .

of New BEngland (e. 8., Lomentaria orcadensis and Dasysa pedicellata), .

Such species occur in localized bays and 'es‘quaries in the northea.st N

where insolation and sha_llow depths allow very high summer téfr)._'p'eralt'tire_s

(20° to 25° C), i.e., relative to other northern New England s_ii;eér
Another major floristie component of the e.stue.ry is composed of

true estuarine species. The latter forms seem to require continua.l

fluctuations of hydropraphic conditions. Typical examples found nedr

the Newington Plant site are Dasya pedicellata, Polysiphonia elo'ngata,

P, subtilissima and Monostroma oxyspermum.

Pronounced tidal razpids are evident near the Schiller Statiqn,
particularly at Station 16, Tidal currents are conspicuous in ma'ny
narrow channels which are situated in front of bay-like regions. -Thus R
the fastest currents will be associateci with the narrowest channels,
Tidal éurrents exert a major influence on the g'rdwth."composition and
distribution of organisms in the Eiscataqué. River. Some species,

such as Chaetomorpha linum and Cladophora sericeae exhibit an increase

in size and ’cotai biomass due to currents, .The algal vegetation in &
i‘alpid'tidal and " (such as Station 15) has an "open coastal" ché.ra,ctélj ,
es compared to adjacent areas lacking currents that are dominated by
estuarine vegetation, According to Previous studies, tidal currents
are analogous to wave action, for the:r prevent deposition of _
sediments, reduce local extremes of temperature and oxygen an'd. exert a
strong mechanical pull, |

' A comparison of the vertical distribution (intertidal versus sub-

tidal) of taxa summarized in Tables XVII through XIX indicates that most
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of the red algae (75%) were restricted to the subtidal zone. In

contrast, only three species of brown algae (Chorda. filum, Laminsarias digitata

 and L., saccharina) and no green algae were restricted to the subtidal

zone. Ectocarpus confervoides, Ralfsia borneti, R. verrucosa, Chaetomorpha

linum, Enteromorpha linze, Monostroma fuseum and Ulva lactuca were most
abundant in the subtidal zone, but they alsc occurred occasionally in

the lower intertidal Zone. Protoderma marinum was most abundant in the

mid to lower intertidal zones and it extended into the upper subtidal zome.
It is apparent that the‘subtidéi flora near thé Newington site is much:
more diverse than the intertidal flora. The importance of direqt
observations and collections (by SCUBA) cannot be over-emphasized if an
adequate floristic record is to be made.l-A cémparisoﬁ'of the longevity of
each taxa and its vertical distribution shows that the subtidal zone is
dominated by perennial species, Even though anuuals are abuﬁdant in the

" intertidal zone, some of the dominant intertidal species {e.g., Ascophyllum

nodosum, A, nodosum f. scorpioides and Fucus vesiculosius var, sBiralis)
are prennials,

Plant Associstions

The term "association" is variously defined by different ecologists.
In the context of this account, we shall simply use it to designate those
orgahismslwhich tend té grow together under similar environmenﬁal regimes.
The following plant associations cah be'aistinguished,negr the Newing;on
Station site.

1. SEartiné - green &lgae.association

2. Ascophyllum - Fucus_association

3. Chondrus - annual red algée association
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k., ZTaminaria association

5. Zostera maripa.association

The Spartina - green algae association is conspicuous in the ﬁpper -
fringes (muddy) of New England salt marshes. It is dominated by -

Spartina alterniflora and S. patens, which are flowering ﬁlants,

as well as Enteromorpha erecta, E. intestinalis, Rhizoclonium riparium,

, ' .
Vaucheria sp. and various blue-green algae. The fucoid algae Ascophyllum

nodosum forma scorploides may bte locally abundant amongst fronds of

Spartina spp. Monostroma oxyspe rmum may also exhibit a similar localized
abundance, particularly in brackish water areas. The Spartinag - green

algae association was best develpped at Station 19, but even here

relativel& few flowering plants (e.g., Atriplex partula var. hastatum

and Limonium nashii) were evident., The latter species are conspicuous

in the Hampton-Seabrook Estuary.

The Ascoppyllum nodosum - Fucus vesiculosus var. spiralis association .

is one of the ~ most characteristic intertidal associations of the

GTeaF_E{?gX_ﬁ?W.& ry system. 'I‘hé avéilabiiity of ;ubstra..turrjl is the prirﬁéi‘y

factor restricting its potential luxuriousness. In some cases the
fucoids can extend into the upper subtidal zone, but usually they are
best developed in the mid-lower intertidal zones., A variety of annuals

(e.g., Petalonia fascia, Scytqsiphoq lomentaria, Dumontia incrassata and

Enteromorpha linza) can be mixed smongst the fucoids;'their presence can

vary significantly at different  seasous.

The Chondrus crispuslé annual red algae association also exhibits

its maximum potential development when adequate substrate is available.

It is present in the lower intertidal and upper subtidal zones. Chondrus
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is a perennial species, which reaches maximum size and abundance in the

estuary. It is a major economic seaweed and is the basis for a multi-

o - .

million dollar seaweed industry (Marine Colloids, Inc., Rockla'nd, Maine).

Chondrus provides a substratum for a variety of epiphytic forms such as

Antithamnion plumula, Callithamnion sp., Ceramium rubrum, Ceramium

strictum and Cystoclonium purpureum var. cirrhosum. Many red algae found

in association with Chondrus are summer (e. g., Antithamnion plumla,

Ceramium strictum, Lomentaria orcadensis and Polysiphonia harveyi) or

winter-spring annuals (e.g., Dumontial incrassata). Even so, many other

perennial forms, (Clathromorphum circurnscriptﬁrn, Hildenbrandia

prototypus, Polysiphonia elongata,- Polysiphonia nigra, Polyides caprinus,

Rhodymenia palmata, Lamiinaria spp. and Protoderma marinum) are present.

As in the Ascophyllum-Fucus association, pronounced seasonal fluctuations are

evident, particularly as compared to the deeper subtidal communities.
The Laminaria association is the most productive in both biomass and

species composition, whenever substrate is not limiting. Laminaria

saccharina usually dominates over L. digitata in the mid-lower subtidal

zones, except when tidal rapids are present., Almost all of the red algae

are evident in this association, except for Porphyra umbillicalis and

Dumontia incrassata. The brown algae, Chorda filum, is rarely found

amidst the kelps near the Schiller site. The green Algae, Chaetomorpha

linum, Cladophora sericeae, Enteromporha linza and Monostroma fuscum

may occur in localized quantities.
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The Zostera marina association was most conspicuous at Stations 16,
34, and 44. Zostera is adapted to grow on muddy subtidal areas where rela-

tively few other algal species can compete. In such areas it stabilizes muddy

'

substrates, and a variety of algae (e. g., Polysiphonia harv.eyi, Antithamnion sp. ,

Callithamnion spp. s Ceramium spp., Petalonia fascia, Enteromorpha linza,

Monostroma fuscum and Ulva lactuca) occur as epiphytes on its leaves and

holdfasts. The Zostera association is a dominant and very important feature

of New England estuaries.
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- 3. THE ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

A. Benefiéial Environmental Effects

‘With any major cohstruction there will be attendant ehviréﬁmental
effects, both beneficial and adverse. Two potentia) beneficial environmental
effects associated with the Newington Station Unit No. 1 project are:

Fulfillment of the need for electrical power.

Permit unit load reducﬁion of generaiiné units that are less

environmentally sound. =

&. The need for electrical power in the area to be served by the
Newington'Station Unit No. 1 is as stated by the applicant a matter of statis=
tically sound forecasting based on present'poﬁer load and past rates of load
growth, Beneficial application of this electrical power can be observed in
such things.as sewage btreatment facilities,.water‘purification equipment,
cars and transit systems, general appliances, and heating systems which
- will réqpire increasingly greater'amounts of electric power.

b. The possibility of unit load reduction of less envirohmentelly
sound generating units presently in operation is reported to be coutingent,
in large part, on the operation of Newington Station Unit No. I. Several
small steam-electric stations owned by Public Service of New Hampshire,
although operating with complete regulatory sgency sanction, are not equipped
with modern pollution abatement syste@s such as electrdstatic precipitators.
Public Service Company has advised such outdated generating plants will have
unit loads reduced ﬁhen additional power such as that provided by Newington

Station Unit No. I becomes available.
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B. Adverse Environmental Effects

Environmental changes pfodﬁced by the proposed hOO Md fossil fﬁel
station may origlnate from the. followlng construction and operational sources:

~ Thermal addition to adjacent waters reaultzng from utllization
of these waters as a cooling water, medlum.

~ Dredge and fill: requlred for installation of cooling water intake.
and dlScharge facilities.

~ Entrainment and possible damage to.piankﬁonig and nektonic
organisms by operatlon of the cooling water system,

- Blocidal a.ct:.on of residual chlorine added to circulating water
SyStem for control of fouling organisms.

-~ Detrimental 1ndependent and Synergistic effects produced by other
station chemical wastes; namely, phosphates ammonia, dissolved solids and
cgustic solutions,

- Domestic sewage discharge from sﬁation.

- Stack emissions from oil fired boilers.

-~ Noise emissiohs. |

~ Land usage by construction oflplant and associated facilities.

a. Thermal addition,

Heat addition to the Piscataqua estuary both for exikting units
‘ at Schiller Station and for the proposed units is calculated on the‘basis of
assumed full load coutlnuous Operation. The applicant réporﬁs that this

would be & condition of 1nfrequent occurrence,
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The maximum heat load to the river from the 40O MW Newington unit is

2.2 % 109

I_3tu/hour at a maximum At of 20°F. This is calculated to raise

the température of the tidsl floﬁ past‘ﬁewington Statioh 0.0829F per tidal‘
pass or19.16°F for a cémplete cycle, consefvatively assuming no dissipﬁtion

o' heat to atmosphere or stream bed. TFor the e#isting units at Schiller
Station the heat load is 1,07 X 109 Btu/hour. This is cﬁlculaxed to raise

the temperatufe of the tidal flow past the plant, after mixing,.by.0.0h0°F/ :
_ tidalrpass or'o.079°F/£idai cycle assuming no heat dissipation, The total

fuli load'input from combiﬁed Néwington-Schiller cperation will‘raise the
temperature of one tidal ﬁass (6;2 hours) by 0.122°F. The ultimate temperature
rise of the estuary for conﬁinudué operation is calculatéd as 0,67°F after

heat loss to atmosphere. _Tﬁeréfore the time constant is 0.67/(0.122/6.2) =
34 houré for a step increase in heat inpﬁt"and will take four (4) time con-
‘stants'(h X 34 hours = 136 hours or 5.7 days) to feach 984 of uitimate
temperature rise, Thus the estﬁary,‘as_defined'by the apblicant;'ﬁiii'be
 raised 0.67°F. Specific values in the immediate vicinity of Newington Station, |
~ however, can be expected t§ be.ﬁﬁch gregﬁer and the ecological respoﬁses
less easily predicted. |

On a cumulative basis, for many tide cycles, the calculated maximum

long-term peak temperature rise‘(outside the local mixing zone), assuming
continuous full load operation of both siéiiSﬁé; ié_giﬁenJéo be_o,ghdf; Tﬁé
value is derived with éonéideration of the heat loss to the ocean froh the
flushing of the estuary and radiation and evaporation heat loss. If heat

"loss to the atmosphere by evaporation and radiation is not considered, then

the calculated peak cumulative temperature rise due to oceanic dissipation
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alone, is 1. 25°F. Since temperature calculatlons assume combined full load
operatlon and cousider no heet loss due to fresh water flow through the
'estuary, a h1gh1y variable factor, the values derived may be con51dered con;
servative on a monthly average basis. |
| An mdependently conducted study 1ndicates the expected spa.tla.l extent :
of the m:xlng zone under various tidal condltlons and the expected zone of
passage. The zone of passege although seemlngly withln the guldellnes of
50% of river cross sectlon is near critical limits under slack tlde condltions
(Fig. 25AK). |

‘The Fedefal Water Quelity Office etandarde for eetuerial waters requires
that the maximum temperature ef the eurfaee end bottom waters at the edge
of the mixing zone shall not exceed‘the temperatufe of the”euffece and bottom
uaters,.reSpectively, at the refereuee station by more thau 1.5°F dufing the
months of .July, August, and Seuteeber, or by.more than 4O dufing the remainder
'df.the year. The tempereture at no time ehelllﬁedincfeased'or.decreased et.
a rate exceeding le ver hour., The measurements at the edge of the uiiiné
zone and the eeasurements at the:refefence station shall be.made.sduuiteueeusly.

| At the edge of the mixing zone.the temperature of the wateant'any’detth
shall not exceed 82°F at any time. The temperature of the bettou.watere et
the edge of the mix1ng zone shall not exceed 77°F for more than an aggregate
of 8 hours for any 24 hour period and shall not exceed 79°F at any time.

In addition, Piscatequa River waters are regulated by standards of uater

quelity promulgated by the New England Interstete Watet Pollution Control Com-
'hiesion (NEIWPCC). These standards agree essentially with those of the Federal

Water Quallty Offlce regardlng maximum temperatures for eatuarial waters,
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NEIWPCC étandards further provide that "at iégsi 50%.of the cross Sectional
area and/or volume of the flow of the estuary including a minimum of 1/3'

of the surface as measured from water edge to water edge at any stage of tide,
shall not be raised to more than h°F over the temperature that ekisted before
the addltion of heat of artificial origln or a maximum of B30OF at the edge

of the mixing zone, wh;chever is less." Figures 23.through 25A 111ustrate

'the proposed surface discharge for Newington Station Unit No. 1 based on 20°F

a7 .

b, Dredge and Fill
| In'conjunction with the construction of Newington‘Statioﬂ Unit
No. 1,_it is necessary to build a cooling water intake chdhnél and discharge
flume (Fig. 26).
| An earth coffefdam will be used during construction and will be removed
upon pémpletion of the work, The ﬁresently planped'édfferdgmm}ng scheme
consists bf constfucting'the cofferdam in two segments, one of 7000 cupic
yards and anothgr‘of 2000 cuﬁic yards (it may be_ﬁossiblé to utilize some of
the same materials twice), These cofferdams.will be high enough to avoid.
overlapping by storm tides (412 MHW) and-of a‘width sufficient to insure
stability when dewatered, and to accomodate construction equipment (approx-
imately 20ft. at tﬁe top and sloping dowdward into the ﬁater) | The overall
length of the cofferdams will approach approximately 1000 feet
The total estlmaxed guantity of material to be excavated is 23, 500 cubic
yards, A minimal amount of blasting will be requi;ed to excaVate bedrock in
the immediate construction area. Precaptions will be taken and,considerAtion

given in its use so 85 to minimize any ecological disturbance. It may be
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possiﬁle to schedule the actual blasting bperatioh$ during that period of the
&ear (October-Décember)lwhen wmigrating fish #re least abundant,

. Two land sites owned by Public Service cOmpuh& are available for'aiépbsal'
of dredged materials unsuitable fﬁf reuse in construction. One is édjacent'
“to thé”site and the second at Dover Point, New Hampshire, six miles avay.
The rock'and'sandland gravel to bé drgdged will be utilized in’ the broject
construction itself as fill and riprap. Alternate methods‘of disposal con-
'sidéred were‘the dumping of unusable dredged.material on.public dumping
-groﬁnds, or in fill areas owned by-others. .Both of'these-ﬁéthdds,'howéver,
pfovéd economically unfeasible. |

Dredging and associated activities will result in the'alterafioh of

approximately three acres of_intertidal and subtidal habitat. Temporary and'
local increases in turbidity éqd siitatiqn may be expeéted during'adtual‘
operations. Direct destruction and redistribution of any benthic plant and.
animsl forms in the immediate area constitute another ﬁ;;;diddblg‘conseqnenée;
The intake and discharge channel system will alter the“shbrgliﬁé and sulbisequent
tidal éurrent'patterns, but the'significance.of this alteratibniﬁpdh'jldcal
eétuarine biota cannét be predicted at thi# iime. |

c. Entrainment and Entrapment.

Entrginﬁéﬁﬁ”dnd ehtféﬁﬁéhg 6f'piﬁﬁktoni¢;’and'nekﬁahié“brgﬁnihmi..“w
will résﬁlt frdﬁ'opéfaiiaﬁ‘of the circulating water system. The circu}dtiﬁg.
water flow.is spproximately 226;000 o, o o I

Once entfained, orgénishs'wili'be Qubjééf'to'a_ﬁemﬁeratureiiﬁéfééSé; S
as the vater passes through the éonﬁenser.""ﬂaiiﬁﬁﬁféiévatidnsudf temperature

over ambient will be 200F. This differential temperature wes selected after
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“consultation with Normandeau Associates, Inc. (the applicant's bioeﬁvironmental
consultant) and a review of the operating experience at Schiller Station
wﬁich haé é 200F rise, | |

In addition to thermal shock, entrained organisms will be subjected
to other stresses. Potential physigal damage from passage‘through_the
.circqlating'wéter puﬁps and condenser tubes, injection.of controlled amoﬁnts'
of sodium hypochlorite into the circulating water for control of bioefouling,
pressure gradients, and synergestic action of all these factors could result
in destruction and damage of nektonic and-plahktonic organisﬁs:ihcluding fish
eggs‘and.larvae. |

A study of the effects of entrainment on. piq.nktonic forms is currently
in progress utilizing the oncé-through condenser éooling sySﬁem at'S¢hi11er
Stdtion.Unit No. 4. This program was_iniﬁiated on October 4, 1971 in an
effort to gain entrainﬁent effects infbrﬁaﬁion:and is presently‘beingicon-
duéted by Public Service Company of New Hampéhife pefsonnel. The dat#
derived will hopefully be useful for futuré comparison and evaluation of" any
combined effects imposed by dual station operations.

The objectives_of this study are as followé:

_l..rIdentification of the types of planktonic organisms entf#ined,
their relative densities and natural density fluctuations throughout the‘year;
2. _Coﬁparisoh of distinct planktonic organisms béfore and after .

their entrainment and pasSage through the.condenser'cooling System; This
comparison is based on both observable behavioral characteristics and gross

physical appe&rance.

57



' 3; Assessment of damage attributable to varicus entrainment factors
such a8 thermal shock, physical demage by pumps, end 1n3ection'of antifouling
chemicals, This appfaisal is done by varying collections to cover all combinations
of heat 1oéd and;chlorine concentrationél | | . | ‘ 7 |

The basic method of investigation involves the periodic (weekly) sampling‘
of planktonic fbrms at both intake point and disdharge of Schiller Stati&n Unit._
No. L, During collections of samples additlonal 1nformatlon regarding tidal
state, unlt heat load and chlorinatlon schedule is recorded, thus prov1ding
information for future correlatlon of these factors with other study data. This
collectlon is accomplished by the pumping of intake and discharge wqters.through
a No. 20 mesh plankton nei for'approxiﬁately-five minutes thus providing nearly
equal. sample volumes Replicate sampleé‘are taken in a similar mﬁnner. Immediately
after oollectnon these samples are plaeed in a shallow countlng dish whlch allows
1dent1f1catlon, observation and enumeration of collected plankters._ To facilitate
evaluation, plankters are grpuped into the folloWing broad groups:

Copepods

Nauplii Larvaé

Post Trochophore Annelids

Gastropod Veligers

Bivalve‘Veligefs‘ 

Tt should be noted that this grouping is not inﬁnﬁt_s.ble'and should future
considerations ér findings warranﬁ splitting.of these groups or ﬁdditioﬁ of other

groups, it could be done,
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Foilowing initial examination, the dishes containing plankton are
stored in & refrigerator, being removed at two houf intervals for addiﬁional
dbservation This method is thought to best approxlmate actual condltions
experienced by planktonic organisms after their entrainment. Sequentlal
examlnatlons continue for at least six hours. After complete exnminatidns
the samples are preserved for future reference,

Preliminary analysis by the applicant of the fourteen (14) weekly samples
to date indicate no qualltative d1fferences between intake and diacharge
'samples. |

Quantitative differences may exist and with a standardized sampling
technigue and statistical analysis these might become apparent., Statistical
an#lysis willlinvolve a sﬁlit plot analysis of variance and "F" test for
signific&née.

Thia program is proceeding on a sampling schedule of one per week.

Ap evaluﬁtioﬁ of the effect of entrainment on flanktonic fongs should not be
ex?ected until at least one yeaf of data has been accumulated.

Public Service Company of New Hampshire has informed the Corps that
study programs concerning plankton and fish eggs and larvae have been. or
will be increased commencing this year. The acceleration of this portion of
the monitoring program was precipitated 5y the earlier Corps criticisms
contained in the draft and by a meeting in the lgtter part of May between._
the applicant, Corps,and New Hampshire Départment of Fish and Gmne, during |
which shortcomingé of the monitoring program were emphasized.ahd,recdmmendations '

for expansion discussed.
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As a result bf_sﬁecias composition and divnrsity zooplankton ihd’bh&%b;’
piankton-ccmmunifies'are now béing monitored in the immediateé -ares of the
proposed i'ri"ce.ke/diéchaz-ge' area on a tﬁonthly baais"with r'eplica’.te s_a.mpies at thé
surface and 8 meter depths on both ebb and flood tldes Fish eggs andllarvaé |
will also be sampled on 4 bl-weekxy basis using coarse ‘meter nets. I

A study in plankton entrainment and effects of circulating water system
~ at Newington Station will become effective upon start-up of the facility.

The study will follow an'aécepted statisticd1 experiment§1 desigﬁ and evaluate
1mmedlate as ‘well as delayed mortality.

In view of the hazards of entrainment for nektonic and pelagic organisms
certain features in intake design haxe been provided. Ths.proPOSed'intake
velocity will reportedly be limited to a range of .68 to less then 1.ofr§s
© throughout the mean tide range allowing some of these forms, ihcludiﬁg fish,
to resist.éntrainment. This égrees fairly closely with the Bureau of spbrt |
Fisheries and Wildlife policy that vater approach velocity at the traveling
screens be limited to betﬁeen 0.50 to 0.75 tps. Physical obstruction. of
entrance into the system is accomplished by a coarse bar rack with spacing of -
3-5/8" between adjacent bars and a vertical traveling water screen with
3/8“ square mesh screen. The rack will hopefully deter  large fish aﬁch as
adult striped bass and coho salmon from entering the intake system. It will
not inhibit the ehtrance of juvenile fish however, Smaller nektonic forms
which pass reﬁdily through the outer coarse bar rack may be filfered from
‘intake water by the vertical tfaveling screen.  The 3/8" square mesh screen u
will allow passage of fish larvee and eggs and plankters through the condensers

thereby subjecting them to the prevailing conditions (e.g. heat, chemiials
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and'tufbulence and mechsnical forces) characterizing the cooling system.

If caught by the screen, they will periodically be lifted from the w}gtér,
iemdvéd by a screen wash system and returned to the estuary. A similar system
has been in effeét at Schiller Station without enéountering gignificant
problems of fish uptakeé., However, in the case of Newington Station the preéent
design plan for the sluice troughs coupled with thé local current pattern |
renders planktonic life forms susceptible to feiﬁtake or distribution into 3
the discharge flume. |

These systems of intake straining and qcciuaion will be effectivé‘Only for
nektonic animals, Plankton will easily pass through such systems and be
returned to the estuary.

To gain information on the potential for Newington Station intake and
traveling screen fish entrapment, a study program was instituted at the presently
operating Schiller Station. It was felt that tnformation gained at this existipg =
facility might provide & basis fbr assessment of this potential fish entrapment
to the Newington operation. Although gross similarities exist between the
1ntake design of Schlller Station and that planned for Kewington, the efTbrt
expended in reducing potentia.l entrapment fea.tures in the Newington Station
can only render conservative predictions. The physicel location of the two
plants with respect to shoreline configuration and current regime précludes
extrapolation‘of daté ﬁith any high'aégrééfof'éertainty. |

Public Service Company reports that the Schiller Station Unit No. U screen
caught the most material. This is possibly explaineé by Unit No. L4 being
gerved by a éinglé screen, whereas the other three wmits have inﬁakes with two
screens. Using the Unit No. 4 screen for the study would therefofé;jﬁiéviaéﬁam

"worst possible case" evaluation. Other screens are reportedly used only

during a breakdown period on No, 4 screen,
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-?he‘present method ef study is'basicalif simple, The ﬁeter containing
the material washed from the tfateling screens 1eates the wnit via a trash- |
'trench and is conducted back to the river.. To collect this rejected meteriai
a rectengular‘sc;eec'was conatructed which could be fixed in place within the
traah trench. Thls collecting device was constructed of galvanized band iron
and screen of the same size mesh as that of the traveling screen (3/8 inch
mesh) Once weekly during the routine waah procedure (generally every four
hours) this collecting screen was set in the trash trench in such a way thnt
it would catch all the material befere discharge back into the river. This
materielﬁwas subsequently placed into paastic buckets fbf transport and later
closely examined to characterize its_florel and faunal cemplemect. Examination
| is initially‘acoomplished'with the naked eye. If needed, a’dissectiug'micro-
| scope (7x - 30x magnification) wae'ﬁsed for'inspection'cf detail, Determination
of generai condition was bceed on ccﬁpietenees'of‘ferm and_dispiqy of typicel _
behefiorel petterns; Ehtfippé&_fiﬂh per'hotr*fiQUree aﬁd-eurviVal'retes were .

calculated,

"The results of the thirty-five (35) samples collected °“l£hi;£?tgiiéatt§3)ttﬂﬁ

separate dates relative to fish entfepped are shown in Table XVI,

Thus far twenty six (26) adult fish have been collected in thirty-five (35)
samples. Of these, eight have been alive when ‘taken and the remaindef.(18)
dead. Only one of the dead fish shcwed obvious 81gn8 of physical damage
bbelieved caused by the mechanlcal action of the traxeling screen, The othef
dead fish were externally undamaged., In these cases death may be attributedu‘
to one of several possibilities. These include: .suffocation by prolocged
impihgement upont the intake_screen, or some unknown cause not associated with
power plant operation. In the latter possibility it is assumed that the

fish are dead or dying when they cxe swept into the screen,
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TABLE XVI - ENTRAPPED FISH COLLECTED_ON SCHILLER STATION INTAKE SCREENS

Date of Unit Wash Frequency Total Sample | Adult ‘ Juveni le : :
Collection N, {Hours) ___Volume (gallons} Fish Fish Condition
Feb. 26 L 4 2 1 ‘qrubby - 0 bive .
ho. b 4 4L Ié . 0 0 ‘
11 L 4 | I 0 0
17 4 4 3/ 0 0
b 4 L 13 . { grubby 0O - Tive
i 4 4 2 0 o -1 clupeid . dead’
Apr. 9 S 4 2 0 0 '
15 b ) v 0 0 o
21 b 5 2 2 grubby 3 clupe.d- adults live
| pipefish (7} "larvae dead
29 4 4 2 I\ o _
May ~ 6 b } 374 1 Tumpfisk . 0 Tive .
A L b4 5 ] 0 ‘
21 b b 2 | grubby 0 live
28 3 4 2 0. 0 ) ‘
June 3 L b i | poliack O "~ dead,
i b 4 2 } grubby 0 live
18 b 3 1 ‘2 grubby -0 " dead
: C 2 cunner
23 - ‘el 4 2 0. .0
duly i 3k -2 Az 0 0 K
9 I+h 2 2 o . o
16 3 2 l C 1 floander . 0 -dead
22 3+4h 2 [ 1 tomcod 0 - dead
29 . 3+h 2 1 ] 0 ‘
Aug. 5. 3+ 2 i% 2 cunnur 0 i ‘dead
: .2 flounder - dead
‘ 1 shorthorn sculpin
13 3+h 2 3 1 flounder 0 " dead
’ | cunner . - '
18 3eh 2 3 0 0
26 3 2 2 0 0
Sept. 2 o3 3 1-1 0 0
9 w3 IR 3-3 0 . 0
16 4 4 2 P ogrubthy o dead
24 4 4 2 0 0 o
79 4 4 2 U Lomeod a dead
Oct. 6 L L 6 1 tomcod 0 dead -
1 mumhichoq dead

*due to a breakdown on Unit #h screen the Unit #3 screen served as intake for both Units 3 and
4 from June 23 to August 18. ‘

“ion September 2 and 9 samplesrwere“taken from both Unit #3 screens.
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Juvenile fish were collected only twice and were all dead when taken.

Of‘interest, also,fis the collection of three clusters of fish eggs believed -

to be those of the rock eel (Pholis guonelus). The egg masees were teken on |
- February 26, March 2&, and March 31, inspection‘of these eggsrrevéaléd'Viable"-
embryos, | | |

A total entrapped adult fisﬁ per hour figure was calculated at .aq/hour
with a 31% survival rate. This amounts to roughly five adult fish.per!day,f
two of which survive. Juvenile fish were caught at a rate of ,03 fish[hoﬁr
with none surviving, the statistical soundness being questionable due to sarmple.
g8ize,

Extrapolations of these data to the Newington Station operation are not
considered advisable due to the operational differences in the two stations
a8 well as physical location with respect to the river anﬁirpnment.‘ |

The condition of invertebrate animals, entrappéd and subsequently washed
into the trash trench, wae generally excellent. Of the seventy (70) invertebrate
species collected only two were judged to be seriously damaged by the:£raweling

screen experience. These were a single ctenophore (Pleurobrachia pileus)

collected on March 11, 1971, and nine jellyfish (Aurelia aurita) colleéted on
May 21 and 28, 1971. These soft-bodied animals were badly laéerated vhere
exemined, which presumably resulted from their impingement on the traveling
screen. The five Aurella taken on May 28th were returned to the river when

they all exhibited typical pulsating movemenﬁs_despite their lacerated condition.
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On the basis of these cbservetions, it is believed that the invertebrates
typically.caught on the traveling scréens of Schiller Stations units survive
this experience very well.

4. Blocidal Action of Residual Chlorine

| The presence of sodium hwpochlor;te within the ciréulating.uatef |

. sySteﬁ discharge may adverseiy éffect marine biota. Siuce the expreéé purpose

| of the chlorine within the éyatémris to inhibit or eliminaﬁe biéfogling of R

intake 1ineé as a functional necessity, it is obvious that chemical detriment

is effectuated on entrained organisms. Responses of narinelorganisms tél

short term, low level doses of chlorine is,highly vafiablé. The degree of *

adﬁersity.gill‘depénd primarily on the levél'of chio;ine; tempefatﬁie;‘ahd '_: i_

exposure time. | '._ 4' ' " |
The Public Service Company of Hew'Hampéhiré hés'réceiveg approval from

the State of New Hampshire Water Supply snd Polluticn Control Cowmission

for the discharge of 0.3 ppm meximum chiorine'reaidual in iﬁs circulating

water effluent, Tﬁgﬁhexact chlorinﬁtion.achedu;é for Newington Sta£ioﬁ Unit

No. 1 is yet to be determined and precise intake and discharge.concenﬁfgtiqn 

levels and dosing periods will deﬁend'iargely on early'operationfexberiencé.
Some inference of the finalized chlorination schedule for Newington

Station may be gained from Schiller Station Unit No. &4 experience. This.

particular unit has recently undergone a "continuous" 1q6 1gvé1 chlorine.

dosing evaluation. During this period, sodium hypochlorite was gadea at the

inteke in volumes which resulted in a concentration level of 0.2 ppm chlorine,;

and was found to be at a concentration of less than 0.1 ppﬁ.ax the diScharge;
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The term "continuous" is mislesding as the dosing actuai]y occurred 'E{EEI‘T,»”M '
ﬁpurs per day five days a week and oniy when _the rivér water temperature
was above LU5°F (April to Novémhér). Tt is conceivable that a dosing af:hedule'
similar to that described for Schiller Station Unit No. & will be used also
for Neﬁington Station, : : : |

During preliminary coordination phases of this project, the Envirbm’nenté.l
Protection Agency reportéd that "recent investigations Bhowed that chlprine
residuals at 0.3 ppn levels ma.y"p?ddﬁéé“adverse effects upon the biota.z in the
receiving waters, Operating experieﬁce at the Cape Cod Canal Fossil Fi:el
Station demonstrated that & maximum residual coﬁcentra.tion of 0.1 ppm in the
discharge had no adverse effects on fishery resources while fouling gr%:ﬁ"hh
within the plant’s cooling wa.f.er system was inhibited, " A study by tps
Uniyersity of Minnesota reports that ¢hlorine doses lasting one hour f‘i:mr
times daily, céin&:ided with grdwth and respira.fion problems experiénc#}l by
the phytoplankton, Results of a comprehéhgive study on effects of va.r*.ous
chlorine concentra.tioﬁs st the Millstone Point, Connecticut nuclear power.
station, illustrated that concentrations conéiderab]y below t’hﬁbe reqnired
to eliminate fouling organisms producedr large decreases in pmductivit;!r_ of
entreined phytoplankton (Carpenter et al, 1972). At the highest chlor.‘;.ne
_coﬁcentra.tion applied, O.4 ppm residual at disch@rge (addition of 1.2 ppm
at intake), there was an 83% decrease in productivity, At the; Lowest ‘{:on-
centration tested, to low to measure with standard analytical ﬁethods s
(0.1 ppm chlorine addition at intake) a productiqﬁ decrease of 79 m!mea.sured

Sone macrofouling forms such as the coloniel hydroid m?ﬂamtiﬁm‘“

shown evidence of growth even when exposed to corncentrations of 4,5 ppm chlorine
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for one and three hour pefiods. 'Hﬁwever, a decrease in percentage of gew,
growth did occur in those colonies exposed to 2.5, 3.5 and k.5 ppm concen-
trations (McLean, 1972). While the reéults indicate that ihtermittent dbéage
of chlorine may not be an effective growth control method for this particular
fouling species it does ndﬁ imply that conﬁinudus exposure nérléxpdéufe fbf
peiiods gfeater than three hoursrat Similamiconcéﬁtration'ﬁill not.produce
mortélity. In fect bicfouling toxicants byldeSigﬁ are known to induce long 5
term terminal streSs'oﬁ attachment organisms., On thé basis of this infofmaxion;
EPA is recommending that the maximum concentration of chemical biocides:hﬁzui, ?l
exceed 0.1 ppm at point of discharge. The use of chlorive éhéll pe restricted

to not more than 10 hours a week.

e. Other Station Wastes

These may pose some impact on the environment through indepeﬁdgnt'
and/or synergistic effecté and these have béen‘studied and evaluﬁted by £ﬁe
applicant. The pﬁrpose of the study_was to enumerate and classify each type
of station waste associasted with plant operatién and to prépose an overall

scheme of waste disposal which is envirommentally sound and is consistent with
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water qup.lity standards. Since the exact- chemical-mechanical proceSse&_
aséoci&ted with operation of the station have not been cahpletely deter'mi.néd.‘,‘

it is impossi'ble‘, however, to predict the exact character and volume of‘ all

wasté discharges. It is possible, however, to approximate the quantity and |
quality of wastes present together with the_périod of occurrence of moét
discharges and from this to develop 2 conceptual plan of an overall treatment
system. Bécause of the somewhat indefinite character of the wastes ,‘-aEmm-:'gin

of flexibility has been incorporated into this syatem so that future cantingencies
may later be accommodated for.

The general design concept of Neﬁingt.on Station plant wa.été handl.f.ng is to
provide a system which will route, detain and routinel,v monitor generated 11qu1d
wastes 80 as to assure an eff‘luent which is both a.ccepta.ble to regula.téry a.gency
water quality criteria and coneistent with presemtioq of river biota, All
station waste product.s wili, after undergoing such treatment as necessT.ry to
assure conformance with prescribed concentratlon 1evels, be discha.rged via &
common outlet pipe into the circulating we.ter system effluent. PublicIService
Co. emphasized that concentration level crit.eria. w:Lll be met and deuonatrated .
before issue of common waste liquid into the circula.ting water system.‘

' Below is a 1ist of known station weste products and the propoaed pfnuent

standards which will be met:

Station Waste ' ' Proposed Effluent Stanfiu'ds :

0il ' _ none visible
chilorides (as Cl) _ : 15,000 ppen (1)
phosphate (as P) S 5.0 pgai—
exrmonia (as N) 0.5 ppa '
chromate {as hex, Cr) 0.05 ppm
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|
‘Station Waste {cont.) . ' . Proposed Effluent Standards '(cglmt_. }
sulfate’ . . - . . ) 2,000 ppm (1) l
zinc ‘ ' ' B 0.5 ppm. .
total dissolved solids . . 30, 000 ppmn P
total suspended solids S ‘ 30 ppm SRR TR
pH o | _- 6.5 -8.0(2) T

A

(i) Concentration levels known tolféc:qurl-'a:é ;Pi.sfzataqua River
background. | |
| ('2,) Efﬂueht criteﬁa as prgaenﬂy e’stablihgd'bj the Stai:‘.e §£
‘New Hampshire. | | |
Tabulated below are specific routine -waétéij produczng prncedures. the
tyﬁes gengréted. and the methods ila's-‘ed‘ f(ﬁ tréé&ﬁéﬁtﬁrio’f to 'dis'éi;argga_ o

. 1. Drains potentially oil contaminated

The drains located around the mechanical equipmeht-‘Winjimvé

o i ‘
a tendency to pick up oil during ﬁ'éf.ma'i'opérétiona;l ma‘i‘-nt-e’.ﬁénc'e"_ brd‘cedﬁf#ﬁ. B
These drains will be routed to a gravity tyf)é _OH sepgratéf cq‘zh‘ple"x for I
treatment as required. . . | _ - .’ - - 1 L
2.. Deminera‘liz'er wasfe: _ i
Thé _.wa ste pr’oduf;éd by the_demihe-:;'alli"-zétijorjx of wétef irom the 1

Portsmouth Water Department's_‘é'ystem'wili consist of spent a_?:id, ,c.a.@étic L

and dissolved solids. These waters will be routed toa holding tank and

detained where they will be largely seli-neutralizing. ‘.Ii"u'rt.l-'xe-r‘me'-ut:ra.lizingI .
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pliance with proposed standards.

ba.sms to assure comphance with proposed standa.rds. - ,“. : - ;

on an as required basis will take place hexe,folloived by discharge to

large holdmg/set:tlmg basins.

3, Bo11er blowdown efﬂuent

The type and qualzty of contammants in blowdown efﬂuent depends

| on the composition o:t' make- -up wa.ter. In a high pressure b011er of the t]ype

proposed for N'ewington Station, the blowdown volume wou’ld ~be relat_ively
small and contains quantities of. ammonia, -ohos-pﬁates and dissolved solids.
Détention of blowdown effluent and treatment as required will assure com-

v

. 4. Laboratory wasfe:

The qua.hty and quant:.ty of waste generated in a small .la.boratory'
operatzon will vary cons1dera.b1y from day to day but in any case the quantxty
is reputed asy bemg mmor. 'I‘he waste wﬂl; contam apnrecmble a.mounts of
dissolved solids (reagent che"rnicals) a.s well as ac'id:s. and er.ace‘metals. fThese'

wastes will be neutrahzed as necessary before release to the holdmgl seftlmg

|

5, M1sce11aneous ﬂoor d;ams:
Ail floor drains m the powe'f piant w.ere considered pofeutial ca-r:riers of
undesirable substances. Therefore, even though they may. not be Ioeateq near .
specific waste sources, some .prowsmn was made for such posszb111t1es. |
Newington Statmn_ ﬂoos _drams will be routed in the sarne manner‘as _equiipruent'
drains for 'treatmeht 'end mouitl:oring'“ in the oil separa.tos ﬁe.ompiek; S

I a - Co- 1
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In addition to the above described routine waste produEtng‘-' procedur';es'.

there are certain periodic waste sources which have received consi’de‘ra.tion;

These sourc.es and the manrier in which they will be handled are as folljw's': o

ra.)

b.)

|

Boiler cleaning operation - During periodic cleaning operations

- several volumes of boiler wash water will be generated. Eack

‘separate wash cycle will produce waste water contaminated with

acids, caustic, dissolved and suspended iron compounds. These
boiler wash waters will be detained and tréated as reqmrdd to-
agsure comphance with proposed standards within the holdmg/

settling basms provided. = |
' 1

Fly ash collection - Acco'm.panying the periodic coliec‘tioniof
fly ash from both furnace bottom and electrostatic precxpttator
will be a rmsmg procedure. This process will generate paste ;
water which is oily and of low pH and will be routed. for 8 paratton. :
neutralization and settling prior to release. . . t :

. I, L
Stack wash down - This periodic procedure will generate waste

water of much the same character as that produced in the|rmse

' accompanying the. -collection of fly ash, Therefore, routin

detention and treatrnent will be’ approxxmately the same. P

Oil sptlls from sw1tchyard transformers and fuel storage tanks are not a

pred1ctab1e occurrence but nevertheless must be conmdered. In view. ?f tl'us

potential, a11 areas of large volume oil storage w111 be etther placed o*{er a

holdmg sump or enclosed behind adequate dtkes.‘ Thls system assures ‘that

an emergency rupture and loss of 011 Wlll be totally contatned unt11 cleJu u.p

thus allowing an effectzve wagte control,. L o

i

The treatment system is bemg desxgned 80 as to offer a hxgh degrete of

ﬂex1b111ty of operation. The destgn mtent stresses the ab111ty to 1solat|e, :7 '_

detain, monitor and treat accordmgly all routxue and perwdlc wastes afnd

furtheryto. prov1de safeguards to preclude accxdental release of stored ml.

l

[P |
|
!
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A review of relevant water'quallity. criteria and.e'st'ab‘l.ia‘he'd standards
pro.vid:,e‘s substantiating evidencé th&t the vﬁaste, 'Coh‘c’eritratién le\ieis prdpdéed by g
the applicant for Ng‘winétén Stat’ion: ﬁnit No. 1 are within reasonat-)l_é boﬁnds.' VT_he‘se
.stat'io.r": @ééfes have received approval by the Néw Hampshire Water Sgpply
and Pc-:ilutio-n Control Cém-.rrzxissiton at the cor;céntré.ﬁon levels propoaed‘.. |

.'I’hé poss.ibility"of ﬁhe addition of toxic chemiéalé to‘ 't'h'e en&ironment due
to .nbrrﬁal operation of a cqndéns;ar ‘cdbli:i’g sYBtem- su;::h as tha.t piantied for
N'éwingto‘n Station Unit No. 1 has genefatédl'SOme concern. Tﬁis con.cerﬁ' _ce_ntérs
around the Q\iestion of the possibility of circula.ti'rllg'watér‘. system hardware
degradation which might releése'suéh metals as copber_. .iron,' :chl-"om'iurn,_ zinc,
etc. info the river, To ev;.;luate‘ this pot_ehfia@'i‘ a prOgra;ﬁ'of_Qéter .analysis
hag been under way since Februé.ry 1971, 'Schilielf Station Unit No. 6 is the
study mo’dél, selected on the basis of Bifnilé,riﬁy in des'ign‘ t§ that propésed-fo:
Newington. The p;rogr'a‘m involves the wet- chemical aﬂd'sipettrbéraphiclamlyais
of water samples taken at intake landjcllischai'ge pdintsbﬁcg_é month, These
watér Sample.s- have been composites of four .(4‘) aepérate ‘grrébs:t taken at _six-(.6)‘
hour intervals évér a t\#em_:jt-four- (24) hour period.” The tirnirig'of .gi'ab-.sarxi'ple.s' g
.has bee;n such that \ln'a.t-gr..'adjé.ce.nt to the intake sample i_s‘ collected from tl.-xe:
dis'chafg-e weir aiter its two rninute anc'llt\irerlaty: éecohci perioa'of.‘péssalge' |
through the system. Consi's'te_nt differences in Chemi_cé.l' c.ha'ra;c.t'exfisti.cs" between
intake and discharge samples may be interpi"e'i:e:di“és circulating water éy.st_le.m' -
additions c;r de'ietiona:‘ A. | | |
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The .resuilts‘ of seven (7) monthly a-ampl‘e,s* (ifébr'uary through Kﬁg‘ﬁsﬁfig'r:r.—)-----' |
support sevé_ral-t_enfétivé éonéiuaions. ‘
‘1.- Sodium is added to the sea Qater as.it 'pasée'é-' thrbugh_ fhe
circulating water systém B | |
2. Iron and silica are u’sﬁé.lly, added to the sea water as it passes th?ough.
the. circulating..water system;
3. Céltium, magﬁeaiu:n, siliCQn,. boron, a_lu’minum, p_d__ltaslaium,
‘nitrate, | anci phosphate usuall;_f show reduced levels as seé’ water passes
tbrdugh the circulating water system.’
4, The remaining chemicals and physica'l.-paré.rr.ietgrs tested show no
consistent results. |
A tabulation of relative effect ui)on c§ncentration levels of -varioué \ﬁ;teir'
constituents, resulting from passage t.hrm;g_h the Circdl‘atiﬁg water é&sféﬁ_ia
shown in Table XVII. |
Specifi’c concentration values for those_chemi'cla.ls ‘éﬁowing_change' for fhe .
seven (7) months sarripled- are shown in Table XVIII. . l
| Predictions of Newington Station Un{t No. 1 water chemistry pertu'rbélti'ons :
based on known Schiller Station data are possible butl _should be viewed wi:t_:h
c:o.gnlizance of system hardwére &iffermééé. | Various 3ysteﬁ1'par£s of both the
Schiller study model (Unit No. 6) and the planned Né'wing.ton Sy"gtem.a.r.e : |

tabulated below and their composition noted



Newington

Schiller Unit No. 6

Outfall Tunnel

Part
Composition - Cqmposition

1. Inlet iaen | | Ni_Res_ist | Stainless Steel

2. Pump Cbluinn_ 2%.Nicke'1-Cast.l iron " é% Nic&:_kel. éist I}‘o‘ﬁ
3, ?u.fnp Impeller ‘Stair.xless ‘Steé';l Stairileas Stéel

4. Pump Shaft Monel M.onel |

5, Pump Head & Elbow 2% Nickel Caét Iion Cast Iron :

6. Pump Discharge Piping Neoprene: LihéafSteél‘ Cast I‘ron‘

7. Cbndenser Intake Tunnel Con;:i.-ete Concrete

8. Condenser Water Boxes Neopfén‘e Lined Steel 'Zih;. Painteé Cast I:lfl(‘)n

9. Coﬁdénser Tuﬁes ' 790«10% Copper Nzckel Alummum-Brass o
7'10. Concrete -

Concr ete

- Since an addition of metals to sea water ¢aused by system hardware degrada-

tion represents parts destruction every effort is ma.de to assure its reduction.

"The design of Newmgton Station Unit No. 1 should, because of technolog:.cal

advances in the area of metallurgy (specxﬁcally corrosion preventmn), produca a

circulating water system less sub,}ect to par_t_s degr_adat;on-. :

a potential impact on the environment,

f. Domestic Sewage

Sewage from the station toilets and lavatories must be considered -

from two sources:

73

. Quantities of sewage_ are anticipated



Spectrographic
Analysis

o

Wet
Chemical

TABLE XVII

Effect of Passape Through Circulating Water System Upon Various !»_.'a.ter Constituents

Sodium -+ + H-!-

+ + + +
Calcium - - ¥ - - R )
Magnesium - + - - - - -
Silicon - - .- e + - - +
Boron ) - - + - - T -
IYon ' + S - o + - + +
Aluminum - + + - - X -
Copper . + - - + + - +

‘Silver e e e X X x X + X
Potassium - 4 - - - + T
Strontium + o - - - - +
Vanadium X o x X x x T+
Chromium X X x + x X -
Chloride + - 4+ - - + -

_ Sulphate- + + - - + .
Nitrate . - - 0 - - - Y
Phosphate - ) - - - 4 4
Bicarbonate + s +- - - £ -
Silica + + - + + 0 o +
Iron : - - + + + + -
Total Residue . + - + - - + -

_ Suspended Matter - L4 . o o ) 4

. Total :Haxrdness = 4 - 4+ - - + -

- Alkalinity - + + -+ - - + -

pll . + e g - - T -

Feb, =~ March  April May  June | July August

S . -
- e - - - ams

+ increase in concentration level through plant
- decrease In concentration level through plant

- o no difference in concentration level through plant

x none present fn either intake oxr discharge sample




- ®l

TABLE XVIII

- Specific Concentration Values for those Chemicals Showing Change

_April

July

st

(2} parts per million deteyminations accomplished by standard wet chemical techniques.

February March May June Augu
Expressed ‘ ' 1 - ST ,
in int, dis, int, _dis, |int. dis, int, dis, jint, dis, | int, dis. int, dis,
Sdisw o (1) 7 - : ’ _ .
b % total |33 35 29 30 25 30 32 33 28 32 30 32 32 36
residuc -
tren L ppm(2) a2 .1 (a2 .10 |.os .09 |.08 .09 |09 .10 |.09 .10 |.09 .2
Stica | oo 4.80+ 4.90 [4.00 4.20 {5.10 5,20 4.8 4.90 [4.90 4.90 |5.30 5.30 {4.60 5.1¢
Sk totar |36 .22 22 .58 |[.52 .38 |.57 41 L6037 ) .45 28 |.18 .39
residue . . - '
oY% voral  {3.2 2.4 5.2 44 |54 < 39 le.s  s9 le2 s |53 &1 |70 3.8
residue ' ' ‘ B : ‘ :
licer ’ ) N : ; ) ’ : _ . -
Gﬁf % total . 044 .021 050 . ,033 1 .025 014 018 .031 .011 .005 | .012 .008 020 .038
residue : . : . . i
feeen | % total . [.064  .029 |.038  .033 |.018 .040 |.055  .046 {.041 -.031 | .076  .061 | .1l  .04O
residue : o ' ' : B o -
_gigmw-%ltotal trace .60061' trace nil “trace nil ‘trace ;000617.0049_ nil nil’ nil § .0007 . .001
residue o ' ' ' B ' o : S
sium |'% total  [1.7 1.5 |23 2.7 [te - 1.7 2.6 ° 2.1 2.7 .2.6 |20 . 2.1 {25 1.6
. | residue ' , e el e ST '
Bk : - O | B | o
& | ppm 1,10 . 1.08 1.20 1.05 11,10 1.10 - .95 . .92° 1.12 1,10 | .95 .94 .98 “1.20
el ! o . - - . :
e | ppm 1,25 1.20 1,10 ~ 1.10 | 1.25 1.20 1,05 1.02 §r.063 1,02 ] 1.00 1,02 1 0.95 1.10
R s A ] T - T | ]
(1) % total residue detenJiﬁatiou accomplished by spectrographic anaiysis. )



1, From theAmaximum number of construction personnel anticipated
at the site, the average sewsge 1oading is estimated at 9.6 gal/hin/B hour
worklng day. _

2. 7Prom the perménent plant operatingiorce the average sewsge
load1ng is estimated at 1 gal/hln/2h hour day.

These loads: would oceur concurrently for only about six months during
plant startup.

Plans for sewage disposal system have been completed and were suﬁmitted
along with_permit #pplicatidns to both local and state control agencies. The |
general scheme 1ncorporates septic tanks and & leach field, Design of this
system is in accordance with the State Water Supply and Pollution Control
Comm1351on vwhich has granted permit approval, ‘and the United States Departmént.
of Health, Education, and Welfare. |

g. Stack emisgions

These emissions ﬁiil include'variou;.sﬁbstances, an& of which
are:conSidered atmospheric contaminants; The three major contémiﬁants emiftéd
as a result of the combustion of fossil fuel oil are: particulate matter, H
sulfur dioxide (805), and nitroggn_dioxide (NOp). 1If these and other Sucﬁ
 contaminants are not controlled to acceptable levels in accordance with thé
New Hempshire State Air Poilution Control Commission Regulations, ground
level dépoSition‘of soot or potentiale corrosive acids could occﬁf; in

addition to the potentialltoxic effects of high concentrationg of 302 and NO,.

(£



Newirigton Station has been designed to control air po].lufsi_dn by re-
'ducing" and adequately disPeféing stack effluent components. As i'equired'-by |
New Hampshire State Air Pollution Control Commission Regulations, meximim
sulfur content of the fuel used will be 1%, resulting in lov em'i:lssiorisldf '
- sulfur di.oxide." In aﬂditién, oil additives will be used which will réd.uce'_ )
802 emissions. Formation of nitrogen dioxide will be miniﬁized by reduction
of excess a.ir in the f‘uel-ﬁring process (to about 3%) by use of tangentia.l _
firing. Particulate emissions w:.ll be controlled by mea.ns of an electrostatic
ﬁrecipi‘tator. The stack will be built to the maximum height allowed by the
Federal Avis.ti&i Administration _clearance requirements (hio feeﬁ) and utili«
zation. of a high exit gas temperature (SiOQF) will faci.lita.te plume dilution
by diSpef—sion.. Also, combustion air preheaters will heat incoming air to
26007 with a resultant ‘improvement in s£éck effluent quality and appearance
especia;lly during startup periods. The stack gases Iwill exit at a velocity
of 'é,pproximately_ 80 feet per second and the po.rticﬁld,fe loading on the outlet

of the precipitator will not exceed 0.0005 grains/ACPM.

As a sfand_a.rd part of the Newington Station planning, Pubiic Sérvice Company

of New Hempshire has coumissioned Jackson and Moreland Division of United
Engineers and Constructors, Inc. to perform air quality studies.t
Analytical studies ha.ve been performed enta.lling concentration at ground

level of the aforementmned air contaminants based upon 'pla.nned operatlona.l

parameters of the plant. These predictions are sxmarized in Ta.ble 19 and com-

pared to ground level’ ambient concent.ra.tions that were measured ‘around the " a.rea.
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PREDICTED
CONE-HOUR
- AVERAGE
CONCENTRA-
TIONS '

" PREDICTED
24-HOUR
AVERAGE

TABLE 19

NEWINGTON STATION-ﬁNIT NO,' 1

(Based on' 2% Sulfur Content Fuel and Full Ioad Operat:!.on)

CONCENTRA-

TIONS

Downwind - - .
- Distance . - {2) - (3) 1 (4)
Stability (Meters) = = S02 = 503 B8 - NO»
A 1,100 - 0.095 0.002 0.002 . - 0.048
B 2,000 0,07 0,002  0.002 0,035
¢ 3,000 . 0,047 0,001 ©  0.001 = 0,021
D /8,000 - 0.021 - 0,001  0.00L - 0.010
E&F 10,000 ' ¢0,01  {0.001L .<¢0.001 - <0.01
~ Elev, Inv, 6,000 0.140 . 0.003 0.003 ' 0,064
" Stability 1,000 0.003
varying (1)} 1,500 . 0.004
2,000 0.005
2,500 0.006
- 3,500 0.008 , ) : -
4,000 0,008 40,001 <0.001 0,004
5,000 0.007 :
6,000 0,007
(1) 24-Hr Stability Distribution: - o ‘ A ,
A-1Hr., B-2Hrs., C- 3 Hrs., D-lzﬂrs.,E&F-;‘JHrs.,
Elev, Inv. - 1 Hr, A e T
(2) Based on a maximum of 2% of the fuel sulfur content
being emitted as 303 .
(3) Based on & maximum of 2% of the fuel sulfur content
- being emitted as HpS.
(4) Based on_a stack gas NO5 concentration of 550 PPM, ,
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Ccmpa.rison is a.lso made to allowa.ble concentmtions given by severa.l states

In addition, a compa.rison is made fo the national Ambient Air Quality Sta.ndarda'
promnlga.ted by the Enviromnental Erotection Agency. ‘
Prehmmary estunates by the apphcant. mdu:ate that ground level con-

| centratmns of the contaminants emitted from Newmgton Statmn w111 be well belo“
' f'ederal and state Ambxent Air Qualxty Standards even un'der adverse meteoro-
logmal coﬁdzttoné. The study also indicates that combmed emissions from

both Schxller and Newmgton Stattons do not appear to exceed the present

sta;e Ambmnt An- Quality Standards. |

k. Noise emissions '

In recognition of residential areas near the plant site (across the river)

attention has been given during plant design to avert propagatioh- of dpneéessary o
. . i

i

noise which would be physically an;noying.
" No state or fnunicipai lcritéria.. are cﬁrréntly applicable to the prc?posed' -

planf which define acceptable aoﬁnd-levelé in the area, Vez‘y -few

communities butside of ‘New.v.Hamp‘shir.e.' have promulgated noise Qta.ndai'ds._

In addition, there are r'ul; put;lis‘hed federal criteria or standards covering ambient

noise levels from stationafy s.ou'rCes. The a.bplica_nf ha.é_ reviewed criteria fox; |

locales similar to Newington, .se,lecte‘ci appr'opria.te é.fiteria fc;r pérmis_éible offsitle"

noise levels and adopted these as 2 design"oﬁjective for the plaﬁt. Sélécti_oh of .

these criteria bear cognizance of the pos sibility that noise control requirem ents
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will;‘bélrforti-icomihg' and proper attention to this area of (_:6n_cerﬁ af this
tirne should obfiate the necessity of future rrét__rol-‘fit'. _
i, Land usage

Land.usage by construction of the electrical geneféting pla.nt‘certé.inl'y
inﬂuéﬁéeé ‘Both ihé-irﬁmééiatea‘nd ,su'rx.-bundi'ng eﬁﬁrbﬁﬁient. Clearmg of
exmtmg vegeta.tmn and gradmg. along thh erectmn of structures and assocmted ..
equ1pment. will" affect_ bpth the plant a.n.d an_i;ng-l populgtions.of this 54_acrg
traét of land. | | o |

"I"h'e‘ n;xair_\ f)lé.nt will consist of a boiler room, turbine’ hall; édfniﬁistration
. wing and shops. Other pl'ant facilities will inciude_ci'rculatihg wa.te"r -ihtake |
and d:scharge structures, stack electrostatic prec1p1tator, fuel il p:pmg |
and storage tanks, gatehouse. construction ofﬁces, 'warehouses and shops,
water and sewage s-ystems' and associated 345KV s_witc_hfa.x_'d.j ‘

Prior to Public Service C__dmp;xiy of New Héljhp_s:hi're é._cquiéii':ion,: this l_aﬁd
was partially used as an apple orchard; rhov'nre“rer. brodﬁcticn has céasé# many
years ago and the intrusion of piz;é, elm, cedar, oak, and ash trees has taken ' |
place. W11d11fe res1d1ng here mcludes a vanety of passerine bu’ds. pheasants.
ruffed grouse, mice, shrews, ra‘bbtta, a.nd fox. An unnamed brook runs through
the property but supports little in the way of aquatic h.fe due to pollution‘ from B

outside sources and a very low flow.



Efforts are being ma.dé;‘tb preserve as mlat.ly of the origiﬁal land
features as .is f.eat's.il-‘ile. a‘ﬁd to ‘rhain-ta.in_. 5 natural screen arouﬁd _f;his éite.

To protect trees and shrubé frdm.diama-gé during cdnstructio_n; lt'emlporary '
fences have been ere_.cte& _afOund these areas :\_#hich a;’-é to be prese rve&.-
‘Final landséapirig .of the compi,eted:_ s"ti‘l':ib-n. Wi,,li' be"dir_e;:ted by a cbnéultipg
specialiét. | | N |

Pr'eservaf:ion of indigenous ﬁiant life should enéuré's'ome measgure
of protection‘ £o-r associated faﬁna. “

The brook on-site .will.l rgn;xain uﬁa_lteréd except for éui\a;erté_ plai:ed at
two road crossiﬁgs. No statzon i;i.aste_s.,ew_'.th'er. treated or .un_treated,“:rill- be
diséharged in;to it.

The wan of Newiﬁgton has zoned th_e‘ plant site a.s"a.n industi'_i'al‘ district,
_the‘re;fore‘. no variance or rezéhipg was nelcessa;ry.- Application for a Bui-lding
‘Permit was executed ‘o‘n‘Augu‘st' 17, 1970. ‘A.tta.ched to .tl-'xe'_applicafic;n \Qéfe ‘
preiiminar.yr drawings showing site layout a'né a brief description o'f.the inténded
work, Appro{;ed }Sermit .w’as recéivéd by Pﬁblic Se'zl'vice Cbtﬁpahy on
September-.3, .1970.

The plaht ifs'elf and ité associated sgbstafion have been lqéated oi; the. site
to best utilize the topography and existing tree cover f,o s‘_créen th.e.l’o.wlner_ s
portioné of the 'develbpment. ‘A;:_ce.ss roads ‘aré laid out énd trees and--.s:hru’bs

transplanted to minimize line-of-sightviews from off the site.
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The perimeter éecu'rity féncg that has béen re'r‘e‘ctéd' is in a dark green.
color to n‘iin}.irni.ze. its presence. | |

The upper élévations of the plé;.nt and its adjacent stack c_ahn';t be.us.c‘:r;:‘en'eé,
but every effort is being made to keep il;ﬁeir-.éprpearancé. aesthetically plea.s.ing.-" S
The sridilngl color will blend with a ﬁeutrai skfr énd the réof rhéunted e.quipr_n‘ent .
will be screened by material in 2 like color. .'I"_he. Building \ﬁ_ill feature a -
horizontal .blel'md of backii-ghted tranéliucénf pan‘els" a;:ouhd th.e. top. |

Permiés_ion has béqn obtained from the f;ederél Aviation Admiﬁistra;t-:ioh
to di;pzay -ﬂaéhin'g strobelights on ihé ‘sfac.:k dﬁ?‘in‘g _'d;yiig'ht hours rather than
the standard orange and white airway o}c;s.trucl:tioﬁ r;ﬁa't-rki.ng pf;int.

The .substation and ;ssociated t.:.raﬁsmis_sioln. structures will be ciesigned X
for an orderly and low profile 'aﬁ'peafa;nt:e as possible.- _Si:eel .s.'tru'ctufle_s wlill
only be utilized w;herez; neceésary; othérwise iw'ooldeh sfructuijes to cbmpli.mgnt

the semi-wooded environment will be used.

4. ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED

SHOULD THE PROPOSAL BE IMPLEMENTED

As outlined in the previous section, Public Service 'C"orr.:pa,ny. of New
Hampshire has already received state and local permits covering dilschar'ge of

 cooling water, discharge of residual chlorine, ‘sewage disposal, buildihg con-

struction and discharge of station wastes. An a‘ppl‘ica'ti'on,is“cufrently‘pé'n’cling' .
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4. ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT EE. AVOIDED SHOULD THE
PROPOSAL EE IMPLEMENTED,

As outlined in the previocus section, Public Service Company of New
Hampshire has already received state and local permits covering dischargq of
cooling water, discharge of residusl chlorine, sewage disposal, building con-
struction and dischgfge of station wastes, An application is éurrently péndin.g
on dredge and fill with the New England Division, Corps of Engineefs_."i""'"i"—
Hopefully, ‘compliance with applicable local, state, and Federal regulations
will restrict a‘.ny' serious or unforeseen adverse environmental effects,

a. Noise |

L Althdug’h, at present, no regulatory criteria exists for control of
noise emissions, Public Service Company of New Hampshire has designed Newlﬂ.ngton
to iéolate objectionable noise sources. Once these sources are identifieh
~and 'Qua.‘ntified , corrective abatement measures can be planned. It is béli;aved ;
that this foresighted approach will produce sound levels a.ccepta.ble to th!e .

' _general ‘public, snd in addition, comply with future regulatory crite'ri.a.. '
b. Air | |

: Currently, regulations for the control of air quality in New Hamipshire
are based essentially upon emission control. ‘They require use of fuel thh -
prescribed J.imit’ation of sulfur content as & means of conti-olling sulfur
dioxide emission. In  addition, the regulations state that emissions fron .
newly~constructed fuel-burning equipment. be no darkeér than No. 1 on the _’
Ringlemann Smoke Chart. These regulations are administered by the New Hampshire

State Alr Polilution Control Cosmmission,
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Recently, the Envirommental Prote(;tipn_Agency érmulgatgd*lgjtmm‘s-of, :
ambient air quality, These standards cover ambient 1eveis for the following
contaminants: sulfur dicxide (50, indexed), particuiste matter, carbon monoxide,
photochienical oxidants, hydrocarbona end nitrogen oxide. The expected |
enforcement. da.te for these regulations is July 31, 1975. | '

By careful analysis of engineering features regarding fuel canposition,
firing method, and stack characteristics, a prediction was made of both.
 emission rates and far-field effects on ambient air quality. The applicant
feels that based on this analysis, Newington ,Stiﬁa.tibn‘ will conform to existing

‘state standards as well a.s applicable promulgated Envzronmenta.l Protection E
Agency standards and that Newington in concert with Schiller Station will
not exceed regional ambient air qua._lity standards.

¢. Ecology and Water Quality

' Public Service cdnpany of New Hampshire in cognizance of thé |
p‘os'sibility of subtle, -unfoﬁsem environmental effects hss _.in:lti_.a?.t.‘ed'mopg-
itoring programs in several areas. Water temperature of both the mixing zonq
‘and fa.réf‘lield stations will be monitored confi_nudusly.. An ecological and |
physical parameter monitoring program encompassing a ten (10). year period
will be conducted by an independent ‘bio-envircnmental coasuliing firm and
by qualified personnel of Public Service Company of New. Hampshire.

Tn the case of the proposed 40O MWe Newington Generating Station, the

current monitoring program being conducted by Normandeau Associates Inc.
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“addrese the following qneetions:"

What will be the temperature rise of tﬁe-estuary ae.the reenlt_of plent
.oPeEation and will this temperature rise'affect the narine life in the estnary?
| Will the discharge of heated effluent interfEre with fish.migratiop?

Will the ot ha.ve a significant effect on entrained organisms?
Will construction and nperatien of the plant produce significant lkcal‘l
- ecological changes?

-The following represents a summarization of predictions by Nomman@
Associates Inc. based on present studies (data. presented in Section 2) !a.nd
llterature research,

Celculations by Jackson & Moreland, presented in a report in support of
anpilcatlon for Water Use Permit and snbmitted to the New_Hampshire,Hater
Supply and Pellution éentrol Commission, show that an increase of lesaZthnn
1°F can be expected in the Great Bay and iittle Boy estuaries as the result
of the operation of Newingtdn Generating Station. Since natural temperature
- variability throughout the estuary is considerable, g temperature incraase
of this magnitude will not haﬂe, in the. applicanx's judgement, any measureahle
effect on the bzota of the estuary.

The discharge of heated effluent from the proposed unit:has been qtndied
by Jackson & Moreland and dispersal dynamice have been descfibed. .Thia -
study indicates that no thermal barrier should develop across ‘the channel
as a result of released heated effluent.

Since the present discharge from the Schiiler'Generating Stetion hes .
apparently not interfered with fish paaaage, there should be no significant
interference with migration of fish into and ocut of the estnary as a result

of additional thermal release,
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Entrainment of plankton, including the larvae of many important fish
and éhellfish, shéuid‘not result in any significantlecological diarubtion.‘
The relatively small voinme of water whigh‘wiil pass through the power p1q§£ 
in comparison to the volume passing‘by-the plant on any tidal eycle indicates
_that only a sméll pércéntage of the plankton would be subjected to entrain-
meﬁt. | '. _
Disruption of the.local biota will result from éonstrﬁetion and_operstioni
of this power plant. :However, it is expected that‘this will be minimal.
There are no concentrations of sport or éommercially important bivalve§<inﬁ

the area of discharge and because of the surface method of release, the adult

 lobster, Homarus americanus, will probably not be subjected to. any significant
ltemPErature!incfease;'-" | | | |

It is the opinion of the Army COfps of_Engineerg that the present»._i
ecological survey program, based on the-informat}dn contained in theHEnwiron; f
mental Impact Statement Newington Station Unit No. 1, February 1971 prepared
by Public Service Company of New Hampshire and Report No. 1 on the Piscataqua

River Ecological Study 1970 Monitoring Studies by Normendeau Associates, Inc.,:

being descriptive and inventory in nature does little to support the afore-
mentioned predictions. TFurther, emphasis has not béeﬁ,given té_thé”rull range:
of potehtial’effects that NéwingtonlStation‘might have on the Piscatagua Rivex:
complex. The biological sémpling and.maasurementS'Of physic@l'p&raﬁétérs'
should be intensified on a year-round vasis and directed more towards the
aquatic environs in the immediate area of the proposed plant site, - In éhorf,_:
the Corps emphasizes a needed in-depth étudy of local effects in conjuncfidn”

with the present plant site as well as the total estuary'appfoach.
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One of the most important aspect.s_ in analyzing or predicing effects of
‘tempe'r'a.tuz_'e change on a fishery is to exémine those individual species
jmportant to the specific water body ﬁnder' S£ﬁdy. The Piscataqua River-Gréat
Bey complex 'i's"'i';_z‘habited by.séireral important migrating species inciudi.:ng"
 smelt, é.lewifes,- herring, mackerel, and. striped b_a".ss‘. Re;cently,-' ‘extensive
ef,‘fﬁrts have been successfully expeﬁdéd in the'ffé;—iﬂ;ﬁf"édﬁ;ﬁbﬁ 'of".ééhé}';dﬁ'oh.
Unfo"rtunate]&, the population dynémics and migrating behaviror of t;h'esei
species within the watershed are virtually unknown and this lack of data
prohibits a realistic appraisal of plant operation effects on this resource,
 Effects of thermal effluents upon migrating fishe-s_,hz;s ,_‘ in g_‘eneral@,
received relatively little e.tte_ntj_.on. While smé -species afe known to :avoid
 heated waters, others such as striped bass are attracted to it and ofteh_m
| become trapped in water intake. Striped baé's- can, however, tolerate exftme
high temperatures fof relatively long -time periods prdviding a somewhat,
graﬂual a.cclimation is possible., Other species such- as smelt alewife, and
‘salmon are less tolerant and more susceptible o deletericms 1nfluences |
prmoted‘ by such conditions. #

While the Corps is inclined to agree that no thermal barrier shoulijd-
develop, it must be recognized that the river narrows éons‘idérably ime;diately
downstream of the discharge in the vicinity of Boiling Rock. Combined -
heated effluents from Newington and Schiller -Sta.tiona" could c‘on‘ceiv’ablyg ‘spaz.x
the cross-sectional channel area at this-particuléi" point, creating a thermal
de.t'errent' to migra.tiﬁg* fish. ﬁorma.ndeauﬁésoc-ia.tes s Inc. feeis ﬁha.t, the '

the thermal conditions relat.i-ve],v haruless to exising biota. We assume that

‘migratory fish are included in the word "piota". However migrating figh
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might well be deterred from passing the point even though temperatures are

not lethal, Biologists from the Atlantic Sea Run Sa,lmon"_Com:issign repqz‘fp

that adult salmon will ﬁot enter rivers at.temperaxurés of 23°C (73¢h°f) or

~above, and ﬁigrating activities may be drasticﬁlly reduced at'temperaﬁufeél

 ranging from approximately 20°C (689F) to 270¢ (80.69F), and although not"

'.directly lethal to salmon-(Atlgnﬁiﬁ_dalmon), will increase oxygen réqﬁirements;

Diésolved oxygen cbncéntrations‘bQIOW-Smg/L could préduée a block to'sgﬁﬁﬁii.?

and other migrating fish. bxygen weasurements shown in Table IV, Page 23:.”.

~ indicate high saturation levels although no records were maﬂe'dﬁriththe L

~month of August, which can_bé-comparéd vith the eritical "20°C eleven (11)

day" périod.' Also, the actuai sampling station (Station 3,‘Red Nﬁn_Buoy)f

for feﬁperazure and oxygen is appro#imaxely 1,500 to 2,060 feet upstream . - .

from the proposed intake;discharge fapiiitiés undréiiing zone aréu._ ;p ‘

addition to thermal blockagg and insufficient oxygen, sudden tgmpérgtufé ‘

" rises of 1QOF to*lSoF‘will cause serious shoékiﬁg effecté to‘mogt species

of fish'regardleés of 1ife‘c§c1e stage. Generally speaking,'thgnha;.té;erahceg

ranges‘incfease with age and size for most fish species; _waever,'qptimﬁm o

temperatures for adult fiéh‘aré usually somewhat lowef'than;thoseFfof juveniles.
- Any effects would. probably be most nbticéable &t the surface and pars

- ticularly at slack water inﬁervals; The water exchange rate, which is known

to take several tidal cycles for completion, could maihtain-these_he@ted |

waters within the channel area in reference, This “siﬁingﬁ'effecthgpuple&

with peak_eiectricity requirements in summer could coincide with any exceasively

"oégurring‘higygﬁemperatures during the period from July through Septgmher

and thereby enhanée deterrent or advérse possibilities, These assumptiona

in any case, would seem to merit more refined studies before a positive

prediction can be rendered.
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BISUPRER

For the reviewer's reference . tempera.t.ure 1imits for various fish Aspecies
known to inhabit the Pisca.taqua. River-Great Bay Estua.ry are presented on
the f‘ollowing page.

w:.th rega.rd to entrainment of plankton, not enough is known about larvae |
and juvenile stages of orghni”snts ,,'both .fish and invert:ebr'a,tes,, iﬁ the Piscataqua
River to predict effects of ‘heated water on them, Spatia.l and tempora].
distribution of zoo pla.nkton, especial]y, £ish eggs and larvae and bivalve
larvae, should be determined over a f‘ull 12-month period. ‘I‘his infoma.tion
is needed ‘before ressonsble eatima.tes of mortality rates, based on time-at-
tempera.ture, chlorine and possible mechanica.]. eff‘ecta through the cooling
system, can be determined, It was recentiy learned that the _-Universityl* of
New Héﬁ:pshire has collected approiimately 1}_3'3_6:,5 worth of &o.tia on ﬁ.qﬁb |
larvae and eggs. Samples have boen obtainod on a ni_onthly ho.sio at both
R surfa.oé and bott__;om depths' and during da.y a.nd night houi:-o. Régulfbs of inﬂysié ’
when completed, will provide much needed -iﬁ_f‘drilnatioh on this 'limporté.nt
subjet:t"‘ared.m#l u | | |

Entrainment of Vpla.nktonic orga.ﬁisms is not merely a matter of %fater
volume alone as implied in the a.pplicant's prediction (Paged ), but what is
important is the percent composition of 8 tota.l species population conta.ined
in a given volume of water at & given -time. For example, larvae a.nd juvenile
flSh could concentrate at the intake elevation only at certain times of t-he
day or at a particula.r tide stage. These factors are not relat.od to the
‘total volume of a tidal pass. Also, oinc'e the intake is actually drwwing,
in water ‘a.t a given velocity, the amount of pla.nkton taken in will bo dio- |

portionately larger than say a same volume of water passing the plante on.
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68

Species

Alewife

Bass, sti'i_pe&
Sa;lmon (generai)
CoMbn .slilve rside
. Floun-der,"_ winter

tr 14

Herring

Herring

- Acclimation Temperature

oc °F
7.0-28.0 44.6-82.4
21.0-28.0  69.8-82.4
44.6-82.4

7.0-28.0

Lower Lethal Tempe rature

°c °F
©6.0-7.5  42.8-45.5
0.0 32,0
1.5-8.7 34.8-47.8
©'1.0-5.4 33.8-41.6
1.0

30,2

: LETHAL TEMPERATURE RANGES FOR YOUNG

7.5“15-5 45. 5‘5909

1.8t0-0.75

28.8-30..7 '

LETHAL TEMPERATURE LIMITS FOR ADULT MARINE, ESTUARINE AND ANADROMOUS FISHES -

Upper Lethal T‘empef.ature

vC UF
26.7-32.2 80.0-90.0
25,0-27.0  77.0-80.0
26.7 80.0
22.5-32.5 73.3-90.3
22.0-29.0  71.6-84.2
19.5-21.2  67.1-70.1

22.0-24.0

71,6-75.2

NOTE° Data extracted from Federal Water Qua.hty thce, 1968. Industnal Waste Gu1de on Therrnal '

Pollut:on
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any given tidal cycle. It was also pointed out earlier in this stg.ténént that
_ for various reasons ‘envirommental effects or 1a.§}; thereof, at thiller' |
Station should not be equated to the proposed Néwiﬁgton Unit Nd. l.. In
fa.c.t, the 3/8" .tra'.ve];ing screen mesh operating a.t.'Schiller would permit
pdssage of ia..rvae a.nd even some juvenilé fish.ihto'ﬁhe condensers, Alsé
‘ the shoreline configuration directs the sea:wa.rd currents and a.ny planktonic
or nektonic orga.nisms out into the main channel where they nay be swept
a.wa,y' from the intake structure. _
Tn order to. confim or disprove conclusion(s) relative to the a.lteration ‘
of aquatic environment, Public Service Company of Ney Hampshire is ccmi:lttea
to a ten-year preopera.ti@né/operaﬁi_ona.l ecological monitoring program. ' The
studies are a continuance of the type presented in Section 2 of this statement.
Studies were impiegnénted in lml.on_infexftidgl orgé.nisms, benthics, ep_i-»
benthics, plants, and oysters. The_ intertidal program encompasses both
muddy end rocky habitats. _iﬁte;_ftidél- a.nd subtidal .be_nthic., ﬁtt_ﬂies utilize
~ replicate sampling' (10 quadré.ts/staﬁion and 5 grabs/station, respéétiv;ely)
and then are subjected to Statistical analyses. Oyster studies c&npr;ise
growth rates, mortality rates snd sport settlement. o |
The applicant's ecological consulta.nt has f‘urther informed the Corps
that species composition and diversity of zooplankton and phytopla.nkton
communities are being monitored at Station 3 on a._monthly -ba.s_is w:lth_._replicate
samples at surface a.n& 8 meter deptlés on both ebb and flood tides. Also,
fish eggs and larvae are sampléd on & ﬁiﬁeékly _bb,sis using coa;.rse' mesh meter

nets. Ea.cli of these programs ha,s been or will be ‘increaé‘ed this .yea.r.' A
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new plankton station has been established at the Newington intake facility,
ehd meter nets will be used in this area on an intensive explorator& basis
to determine'spatial and teMporal distribution of fish eggs andllarvae.

In additlon, an extensive fisheries program including aeining and trwwling,
sonic tagging of striped bass and coho salmon, and creel census for striped
" bass and rainbow smelt is underway. Past effbrts were stymied by an inabilityE
to obtain specimens which was not extirely the fault of the applicant, At
a meeting in May 1972, the New Hampshire Fish and Game Department'g:anted
 permission for the applicant to utilize gill nefe'in capturing fish which .
should faciliﬁate the tagging efforts.
Normandeau Associates, Inc. will provide oh or by June 1 of each year |
.an-annualrreport detailing all study activities for the previous year,
This report will incorporate: (a) an analysis of all serviee-progfam results, -
{v) a presentation.and analysis of permanent monitoring Statioe daxa,'(c)
a detailed analysis of infrared overflights and all other Special programs,
 (d) a presentatlon of overall conclusions regarding exlsting conditions and :
detection of significant trends in envirommental qnality, and (e) recommendaticns
for any modifications in the overall monitoring program.

‘During planning, implementation anﬂ-analyéis of these monitoring'aﬁtiifﬁiéh -
. Normandeau Associates, Inc, will seek out opinions, recommendations and _ |
gdvice from pertinent Federal and State regulatory agencies, Copies of the
annual report will be provided to the Corps, EPA the National Marine Fisheries
Service, Bureau of Sport Fisheries and Wildlife, Rew Hampshire Fish and Game

Department and any other 1nterested regulatory agency.
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In addition, station waste -umillance will include monitoring of
chlorine levels in the eircu].ating water system a.nd monitoring of other: ats‘oion
. wastes, _A:l.r quality checka will be a.ccanplished by both stack and ambignt '
air monitoring. Noise levels have been invastigated to give a baseline'

' picture of existing noise sorurces. | Future rollow-up of thia study shuuld
provide data. to assure envirnnmenta.l protection roga.rding noise pollutim. _

The Corps of Engineers m prepo.red a.dditional recmendations des;gneﬁ
to expand the present baseline monitoring program and thcn are presmtrd
in the beginning of this final at.a.taaent a8 conditions for protecti.en t.b

the Pisca.ta.qua River Estua.ry envirorment.
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' $ite-ant Generatiom Method -Selection

ALTERNATIVES TO THE PROPOSED ACTION

The selection_‘of a fossil fired electric generating station_.jp :.Ne_wington .
at the site proposed in this _'apﬁlica.ticn was the result of evaluating.
several alte;'nafivez;;.

In 1966, the a‘.pplicant‘forecast power requirements tﬁrough,1975 based
on past years' experience, with adjdstmentq_ for anticiipated‘,popuiationi;growt‘:h
and iﬁdustri‘al expansion. |

The follov’vix;g methods of generation were evaluatfed:

a. Conventional hydro.
b. Pumped hydro.
‘c. Fossil fuel thermal.
d. Nuclear fuel thermal. |
e. Combustion turbine: thérmal.

The State of New Ha.fnpshire. was carefully surveyed to déte_rmin;e the
relative effects, both environmentally and economically, using the various
methods outlined.abbve, with.the following conclusions: ..
a. No significant conventional hydro can be developed due to '.--lackgof

economic sites as a result of small rivers \yith ye:y-;i:fegular flows,
b. Pumped hydro sites exist in number with at least 15 §ites,worj§:hy of

full engineering study. However, pumped hydro installations must

be correlated with thermal units, preferably riucleair. to.provide the

o . |
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lowest pqésible cost. Thergfbr'e; until a—d&itiénal;-imhjof:thé:fna;l R

f
¢

units are installed, the pumped hydro sites must be set aside.:
_ e |

c. Fossil fuel thermal 'u‘nitsl' caﬁ_be 'ins'ta';lie'd at mény.'loca;.tit.:in's; : ﬁcwéve r,, -
they fail-into tf.vo"béa;ic cétégoﬁéé:l f.irst; _"th;)s'é-'ﬁsihg-‘tidéﬁvlé:te{r-f'or-_' i SR
Vcooimg pﬁrposes and fuel dehvered by‘sea gomg vessels. thereby z
-fequzrmg coastal s:ﬁzng, and second those.-,alocated_ mlgnd' pn‘r—mam :
rivers such as the Mernmac}c, but nga',rie'r' t':b.l;.gadcégté‘méi‘;-.;ﬁequ_ii_i:}gi
fuel transporfzation'and*ééme 'fér'rﬁ of .'éupﬁiéme"t‘xt#l coolmgfor cona :
densing water. since the nvers in New Hamoshzre do not ’nave adequat;p__' .
| .ﬂows 12 months of the year for once- through coolmg systerﬁs | ; K -
d. Nuclear fuel thermal umts c.an be mstal’led at several Iocatzons. but ; | |
mu‘ch more selectively-than for foésﬂ' fue":l. o Althot;gh" miand_--su'es -c‘oukd
poss1b1y be used w1th supplemental coolmg, sxtes located on txdewatexi :
' arg"préfe rable both from _gn_viro'nrnental and economic evaluatibn‘s.‘ !
‘e. Combustion turbine u.nits are sma-ll-,‘-in capacity and do".n'ot meet bulk l
power generation requirements. However, they aré flexible and can ;be
located at many locations throughout the syétem'where they would be |
used for-peakihg_ and system back'—ﬁp service. - S | :
F‘}om the forecasts and e\}alua.i:ion of desirabie ge-ne'ratiﬁn m.ix_,. it was |

determined early in 1967 that a nuclear unit for an in-service date of 1974 -

shculdAbe selected. From the sité evaluation, it was determined'.that a site | T s
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in Newinéton would be the rxﬁost advantagéous. Work was started, aﬁd coﬁtaCts
were ma.de w1th regulatory agenc.tes. including the Atomic Energy Commplssxon. '
The site appeared to meet ali the basgic requ;rements.. After further evaluatxons,
a size of 860, 000 kilowatts was selécted. A pféssuﬁze_d nuc_:lear steam s;upply
' syét'en'; apd‘turbiﬁe-g’éneratbr were ordered from Westirig’hou'se.Elecf:ic .:
| Corporation for an in-sefvice date of October 1974,

In August 1968, the Atomic Energy Cbnﬁﬁission informed the appli.dant,-
that the criteria had been established for the Newington site reqqiring_ exéensive
engineeﬁn'g safeguards due tc;ffﬁé fact that Pease Aix,.Force_Ba.sé,Was_ Io&ated. in the
vicinity. After exte'n.sive engineering efforts by.th'e. a'pﬁlicaﬁt. proved.the riteria
could not be met and mamtam planned schedules and safeguards probably[
could not be engineered, an alternate s1te, at Seabrook, New Hampshtre, was
selected for the lqcation of the nuclear station. This ,'oécqr,e'd"in A__Ig.te‘l‘)bd, and
although valuable time has been lost, it was be'luieved'tha-i.t the 1974_-i:n-.-sex_'i:rice |
date could still be met. | I ‘ S i

Although concentrated effort was g.iven to the job during the follo;»in;ig" fnont_hs,

: : !
it appeared .in eariy summer of 1969, that the 1974 iﬁ-serviée_ date was m jeopardy
T o _ | |
due to delays in regulatory pefmit: action and slippage iﬁ_delivg:jies.-of maiterial.'
Sinée the applicant reqﬁired a minimum of :400, 000 kilowatts p:;f newi capacity
in 1974 and since no alternative source could ‘be_- foundoultls,i&'e»'c.ii_' New Han;psrhire
|
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frﬁ'm'néi-ghbdfing' utilities, the apﬁiicanf in the summet of- 1'_969” placed . = i
‘orders for an é.lltérinat'ive'- £-og-§i1--fii-éd unit'of-,4cio;_ 000 kilbwattslcapaéi_ty to
be’.i.'n sgrﬁée 1n '19-".?4. | |
To proceed with both units, the fossil unit in 1974 of 400, 000 kilowatts | -
and the nuciear unit which had now slippé;ﬂ to 19‘7‘5., .created Qu_i'plus power }
in "1_-9"2'5 which required relief bec'aﬁ_s.e_'of; the hegv.y fixed charges on unused
. ‘c‘ap'acit'y".' _ 'I'hem:efow-re, '.'a.n offez;ir;g olf c‘apa'city‘-‘“;a's' made in.A'ufgf_xs't 1969 to alii
eleétricl:‘ 5ystérh$ in"New England, "botﬁ '-privatél_y owned and pﬁbliély'oiwﬁed. '
' Althox_lgh éoﬁie inferést in the qapacify'was i-éc:"eived-_"f_x'-pm botﬁ pri;vately énci
bt_zblicl_y O\a.v'.ne'd .s-ys.‘terjh‘s,'. nbtlg'néugh‘ power was fe_cliluestéd to.ta;ke"\;p'the éuri:lu’s'.
| Thérefore; in N.ovezz.lbér 1969; | fhél'Séaibifdék Nuclear .S.ta;:ion wag’ délferfed. i
With the _4‘00‘,'.(')00 kilowatt ’fqés-i,l fuel uﬁii; alsi_t':he‘: alternative, thé__’ques‘tioﬁ
to be resolved was location. The f-onowing-s_iti;{g' éfobierﬁ-s existed: .’

a. Type of unit - - base vs cycling.

b. Coal vs. oil fired.

' c. Coastal vs inland. ;
Each'of these questions was carefully analyzed. Since the 1é.p'p1ié-ant's- '
-planned generation mix indicated need for a nuclear unit, it appeared desirable

to protect the base portion of the load curve for future nuclear generating
facilities. Therefore, a fossil plant ca‘pable of cfcling duty was sel_ec-ted. '

When this decisibn was made, it baéicaliy éel_ected the fuel as oil, _siﬂce coé.l
§



is not as flexible a fuel for eycling duty as oil, 0il ia ‘more availabla aﬂ‘.
lower cost with 1esa _potential effect on the anvironnent bu‘b nhmld be locﬁtod
on tidal water, The condenaing cooling pro'blm are much l.en sevm wlnn 1
utilizing the cold waters of‘ the Atlantic Ocean than an inla.nd riwr 'rher‘O:t'on
the a.lt.ernative appea.red to ‘be & plant thet should be cycling, burn oil, and :
be located on the coast. , . | _

The next: quastion to be a.nswered m whers on the coast should tha uni.t )
be located. The Company owned three sites on‘ the Piaca.taqua River, a tida.l,
river running northerly from Portmwth Harbor into Great a.nd Little Bnya. z
Each of the sites met the ba-sic requiments. Kawmr, furtw conaideratﬁon_
was needed on minmlzmg the impact npon the environment. The follwing L
items were considered:

a, Transmission lines.. |

b. Cooling water., o . P

c. Meteorologi.cal conditions nnd effeets of the station on
air qua-lityv

a, Noigse from the station.

e. Potential treatment of design to maintain a high degres of
compatibility of design with surroundings. _ ;

Each of the sites owned met nost of the desired requirmenta, _but a,i’tqr
careful st.udy, i'c was decided that a.nother naw location providad lesser ovqr- .
all impact upon the environment than the thros sitel owned by the applicant.

97 | S e



Therefore, the applicant ‘acquired the new site in Newington, contalning
54 acres. This site reduced the need for new transmission lines to an absolute |
minimun by utilization of existing right-of-way. From current studies, it was
apparent that the désifed‘mixing of water from the condenser with river water
- should be adequate to meet standards established for the estuary. Although
controlled by the proximity of the Pease Air Force Base, the height of thé stack
of 410 feet was higher than allowable at a northerly site, which together with
an electrostatic precipitator, would minimize the effects of emissicns from the
stack, The terrain at the site afforded an excelient opportunity to minimiie
noise effects; and by careful utilization of plantings, together with natural
growth that could be left undisturbea, an "aesthetically pleaslng station is
currently being constructed.

Condenser Cooling System and Discharge

Prior to acquiring the site for Newington Station Unit No. 1 Public Servicé
Company of New Hampshire had conducted cocoling studies in conjunction with a
then proposed nuclear generating station at the Rollins Farm site, 1.2 miles
upstfeam from the location of Newing;on Station. Froam these studies Publié
Service COmpaﬁy of New_Hampahi:e felt that the desired mixing and quantities of
water in this reach of the Piscatagua River were adequate to meet the esteblished
standards for the estuary, Based upon the results of these a{-.udies, and present
‘state of art, Public Service Company of New Hampshire decided that further con-
sideraxion of a supplemental evaporative cooling system with salt water cooling

towérs and/or spray ponds was not necessary.



7 Since the aforanentioned studies, in the opinion of the opplicant » !
indicated that standards for the estuary could more easily be mt further ; N
downstream, a site (r{ewington-s_ta.tion) was purchased with g_o_.g_lg_n;a_ to
accommodate these supplemental oiraporatii}e owling ‘achaoes. Based upon ;
e:;periéncg gained at Schiller Station and a report, "Stodyl of Circulating :
Weter Discharge, Newington Station Unit #1, dated July, 1970, a decision
‘ ﬁos reé.che_d (by PSNH) to utilize oho curreni;ly pfroposed an'd.énore ocononicélﬁ.y--‘
feasible method of suzjfo.ce discharge, ~ The results of this atudy are preaoqtod
in Section 3 and illustrated in Figures 23 through 25A. The data indica.toa |
that the zone of passege is, in fact near critioa.l conditions under sla.ck
tide condltions and if this. condition holds troe e.fter opemtion no f'urther
umt.s will ‘oe ‘permitied without adequate cooling facilities. _ .

The Corps has included as part of its conditiona for operation t.hot ;
investigations of alternate cooling methodo be pursued.

Biofouling Control - S . - ‘ :

The Corps. of Engineers a.nd Environmental Protect.ion Agoncy, with visidnc

of phasing out the use of chemica.l biocides, encoura.ge consideration of

i
{

—_—— .

 alternate t.echniques for fouling control in circula.ting Water mtama. SGIIQ S

examples of a.lterna.te nethods not involving use of toxicants a.re°
(a). Periodic recyoling of hot; water 850 . 105°F through the
system will reduce fouling. Public Sorvice Compan,y of New Hampnhiro
‘has informed the Corps Vthot back pressure limitatioms in the 1q
pressure turoine to be uood‘ oﬁ'lwington. will rostrict any ottap'rt.l.
to raise the tanpera.ture of recirculated water sbove 100°P' To

achieve a recircula.ted water tompera.t.ure of a.p‘proxima.t.oly 1.00°P
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in the intake and condenser system, mbout 40% of the normel circulsting
wa.ter flow would be discharged to the eatua.ry at temperatures over 120°F,
(v) Mechanical devices are avuilable for keeping condenser
tﬁbes' clea.n. In:jection of Amertap rubber or abrasive balls
in the cdndenﬁ'era 'havel prdfed '.s'ucc'eésful at some plants, "This !
type of system however is limited to clea.ning only a portion of?

the circulating water system, '
. (c) Reversal of water fiow through condensers 18 t.echnically
| feasible and has been successmlly a.pplied in some plants.

(d) Flushm.g the cooling wa.ter syatem with fresh water would .
"kill the fouling organisms via osmotic damege. 'l'his process would
invelve 3 or 4 days down ‘t‘s.mé and could p_ossibly be acccupu:mq
| during thg weekend shutdown period as proposed \for:liew:lngtt;n. !
() Smith, 1946 (Qum' Jour'.'-na‘. Acad. Sci 9). fownd that a

strem of air bubbles ba.thing a sea - imnersed surface will

maintain it almost free of fou‘l.ing.

(£) Va.ria.tions in the entry length of the conduit may serve to

1ncrea.se the flow velocity a.long the walls, thue 1nhibiting a.ttqch-

'mcnt of biofouling orga.niam._ Fluid shear near the walls decreases

with iﬁérea.sing length u}.timdtely reaching a stea.dy st'ate. i ‘

Fouling density genera.ll;v corresponds to shear reduction (Boa.rd
and Collins, 1965). It is technically possible to ‘design intake
' approach velocities without increasing the potential of fish

entrapment and s'_tii]."ac_:hieve shesr reduction necessary to reduce

or inhibit fouling.
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© {(g) Anéthei- control method of biofouling and corrosion is ‘t.he
| applicatipn of epoxy adhesive cmﬁaﬁnds which inl?ibit seftldment. |

These cqnﬁonnds mis"b “be a.pplied ihitimy '.l;o"cléah- a'ﬁ_rfaéés for

maxinun adhesive and 'pr6§:éct16n; ‘Application ch.if' epoxy reéi§ |
ebatings cen be‘pérformed-'én" w_'t_ét surracesa.nd ;jc;i.reni im&er,'ébndiﬁiWZS', ‘-

-

of total suhnergence. ) | |
(h) The Naval Ship Research and Development Cent.er, Anna.polia |
has recent]y announced that they hHave developed biocidal orga.n-
_ ometallic polymers which will be formulated :Lnto desired anti-
fouling coating. The orga.nometallic agent is chemically ba.nded
. to the Synt.hetic polymer ba.ckbone. The coating is reput.ed to be
1ong lived and non-polluting.- The organometallic polyner coa.ting
'can be a.pplied to undervater ca.bling a.nd pip:lng for protect:;on
against macrofoulants. C - i |
(1) A recent study by the Paint Labora.tory, Nava.l Shipyard;
Ma.re Island, "Californis has suggested tha.t a.-c eurrents a.re
often able to delay fouling settlmnent. _
ALY of the a.forementioned methods, whi].e a.dmittedly not preventing fou;.ing |
entirely, have demonstrated va.ry:l.ng degrees of auccees in its control. : 'rhet _
mejor objection to wmany of these methods s the rela.tively high initia.l 1nv¢st- '

ment involved,
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6. _THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRDNMENT
AND THE MAINTENANCE AND ENHANCEMENT OF IONG-TERM PRODUCTIVITY -

The relationship between local short—term uses of man's environment and
|

the maintenance and enhancement of long-term productivity is of: paramount
concern. The applicant has given careful consideration to the: design of the
station and its associated facilities to assure minimel envirommental impacp;__
- and to negate 1ong-tefm rigks to the heslth and safety of its neighbors. I
Thg land upon which the Newington Station is being built is industrialﬁy ‘
zoned which clearly_ipdiéates sanction of this type of development for the
" area by 1ocai‘o£ficials. ‘Industrial zoning, however, should not.be considered .
by the_applicént'as-a_licénse'fdf-un;estraingd usage of land. In keeping ,f
with this‘policy,_thg'épplicént has made considerable effort to preserve :
"as much as ié'practicable. General methods empléyed‘in maintaining;some.
measurés-of‘Site preservation are selective cutting and tree ﬁransplgntatio%,

. low profile construction wherever possible, utilization of topography and ..

vegetaiive cover £o_screenlaesthetically objectionable station features, . |
and use of hétural.colors'to further cémbuflage the installation. = : i
The 54 acre construction_site‘has been_qonsiderably altered from its once
pristine state and may never recover its natural primitive appearance. |
However, ali of the site will not be affected, During acﬁual construction,
an estimated hO aqfes may be involfed either as‘erection.siteS'or for
asso¢iated prﬁdedural operations., Upon completion, the lanﬁ not actually
occupied by étgﬁibh structures and support facilities will be returned tof
pre-construction state by natural succesgion or in some cases aestheticalkj
enhanced by landscaping. According to the applicant, the operational stat%on

including its related facilities will occupy approximately 20 ‘acres.
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If in the future the need for land’ dictates the restoration of the :

| Newington site to pre-plant conditions there is no technologicel problem to |
prevent, this, However, in this time of rapid population growth with accompanying
increase in power demands, this contingency eeems remote.‘ Substantiation for |
the possibility of land restoration 1ies in the past record of this area,

What once was prime forest was: cleared for. agricultural use including the

'planting of apple trees. Leter, orchard management and productivity vere

- discontinued with subsequent intrusion of second growth trees. If in the

"_future, station buildings and equipment were removed, vegetational aucccasion .
”WOuld agein proceed and eventuelly a fiora and associated fauna sinilar ;
_to pre-plant conditions would result.. »
To the best of the applicant 8 knowledge neither properties listed in '

- the National Register of Historic Places nor properties under consideration

for nomination to the Nationa.l Register are affected by Newington Sta.tion |
"Unit #. Excavation and grading of the. site was. substantially'conpleted in ]
late 1970 with minor excnvations continuing up to the present. ﬂo ercheological
resources were known to exist on the p:oject site.prior to excawationuand.the
applicant has stated that the site has no known historical significence.
Prior subsurface borings and excawations have not turned up any artifacts
or indicated anything of possible historic interest. The remaining excaxetion

is substantially below water and will. be done by underwater methods. ' i
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Productivity and standing crop for the Piscataqua _ARiir_ez'- Estuary was

| determined by the light/dark bottle technique. Chlorophyll a was also’

' vieasured using the trichromatic technigue described by Strickland and Pa.rsons,
1968. Comnencing in 1972, photosynthic studies will be based on the cls
method which the a,pplicant feels will provide more precise measumentis.

_studies will provide baaeline data which will assist in the determining of
the effects of plant opera.tions on primary productivity. The relationship |

between chloropmrll a levels and photosynthetic rates wiil be elucidated _

" Some general conclusions have been reported in Report No. 2, by Nomanrleau _
-Associates, Inc. 1971 Monitoring Studies.. ?

Pu‘ohc Service Company of New Hampshire has indica.ted tha.t they a.‘re
presently expend ing’ efforts in a search for the most ,effi.caciods, and practical
means of beneficia.].ly utilizing _t'he wa.med effluent :wa,ter's of Newingtqn
Station, - | | - | o

During its operation, the .Nes‘vinéton Station is not expected to aggfe_'ct
waterfowl water use or recreationa.l boating. LT | <

The additional power generating facilities mentioned by the Enviﬁomnta.l
Protectlo_n Agency and a8 reported_ in a _uemorandmn publishgd by Pub;_ic fBer_v::.ce ‘
COmﬁanﬁr of ﬁew Hempshire entitled _“Planning for the Year 2(.)00" __devélo;bs New
Hampshiré's power requirements out through the year 2000 and describes an
expansion pattern thet will provide ﬁhese requirements using five sites that
‘are presently owned by Public Service Company of ﬁew Hamﬁshire. ‘ 'bne is ‘a.

nuclear gite in Seabrook, New Hampshire presently under consideration for

two 1100 MW units scheduled f'or coumercia.l operation ih 1979 and 1981. Tvo
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others are fossil or nuclear aites in the Merrimack River Valley at Concord

~ and Litchfield and both will require a Supplementary cooling system for .
circula.ting water. T‘he Rollins Farm site on t.he Pisca.ta,qua River in Newington, 3
-New Hampshlre, approximaxely 1 2 miles upstream from the Newington Station

‘ site is gaid to be suitable for fossil generation and in the ruture may be '
suitable as a nuclear generating site, This site will also:reqnire agpple- |
menta) cooling of t_he circula.ting water beforei'etur;{ngit to the Piséb.ta.’qua.
.Rivéx;. The fifth site in the aforementioned manora.ndm is @ possibility of

' an a.dditional uwnit at ‘the present Newingtou Sta.tion site.- At present. pubﬁg T
Service Company of New Hampshire has indicated that there are no specific
pla.ns for the instal}.ation of any “type of genera.ting unit.a a.t a.ny o}“ these
' 'sites except for two nuclea.r nnits at the Sea.brook sit.e a.nd a second mi‘b
at Newmgton. The form of such f‘uture genera.tion for these other sites, _-
'includiﬁg. the types of‘ f‘uel, their c_j.rqulating water requirements', noise
‘lle'vels;‘, 'aesthetic appearahce and all other factors that affect the,eﬁﬁroh-’ '
ment w111 require ca.ref'ul considera.tion and evaluation. Public Sez?vice |
Compa.ny of New Hampshire will be required to comply with regula.tions in
effect at the time any future installations are scheduled a_.t gny..s‘ite'.
Where future sites are on the Bamé'yﬁéééway or in closé ﬁroximiti‘to each

other so as to affect air quality or other ecological and/or environmentsl

para:néters , they will require appraisal as a composite group.
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Maintenance of.acceptable air quolity standards_by'the adoption of a
ciean'stack policy should prevent dcleterious cffects to the atmosphefc.
Impairment of air quality is further checked bw monitoring of particulate
matter in stack emissions, Long-term effects and concomitant forecloaure
of'future air options and/or needs are additionqlly gssqrcd by_the n*ﬁ“rsl i
.. reversibility of atmospheric pollution. § R
Water quality maintenance is 8o regulated that edverse effects on long-
| term productivity are 1imited-by,adherence to propor staa@arQs,_fgome short-
tcrm.effects {e.g. turbidity, siitation, increased;BOD) will rcsult ffom
the actual dredging operation required for installation of intake and dis- _
charge structuros. Initially the immediate dredged area, qpproximateny |
thrce.acres, will.be-sufficiently.alteredisnch_thnttthc exiating-inteﬁtidoi

and benthic.community will be destroyed. The dominant species involved

here are such invertcbrateianimalo a8 razor clams {both Ensis andﬁTellina)

" and several polychaete worms (Hephqg_, Nereis and Clymenella). Commercially

important softpshclled clamofamd crabs (Cancor;irrofotuo) have been tikon

in this arez but are not in éufficient nﬁmbcrs to ﬁarfant horvesting.i :

" Oceasionally, lobstero.have been noted in this area but their presenco,_ judging
from the lack of lobster pots here, 1s not considered significant. Attached

- algae is sparse in this ‘area due to lack of avallable hard substratumﬂ

Dominent algae are Ulva lactuca and Enterumoggha 8p.

Following the.installation of iﬁtake and discharge structuxes, a biotic
recovery, in part, is expected in the offected area. The composition of such
a developing community, time pefiod'énd degree of'rEcoﬁﬁry are uncertain at

this time since local pliysical features, i,e. cur:ont velocitics, shoreline
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N aﬁd'temperature ﬁililﬁeealfered:froﬁlﬁheir original state. The extreme
temperatures may ﬁeli resder‘a nesr‘steéile bottom condition in the-diseharge
"fiume.. However, existing_plant'snd-snimal popplations reporsedxin the area
of influence.by Schilier Station intakes ans discharges'suggest that viable _
- ccmmunities may became reestablashed under such- conditions.,

| Additlon of the biocide sodium hypochlorite may have a long-term ecologicsm :
iﬁfluence on potent;al.fouling.organisms {mussels, tupicetes and‘ectoproets)
aetﬁally-contained withiﬁ‘the'plent'circulasihg water system, espeeially the -
'1ntake portion. Chlorznstion will subject equally damaging stresses on fish _
.eggs and larvae and other types of plankton thst might pess through the cooling.3-

vater system. Publiec Service COmpany is prepared to initiate a continuoua 'jlfé
monitoring and alarm system as a standard procedural operation while the -
biocide is being inaected. Other station wastes will only be released in o E
concentrat1on 1evels known to be consistent with eound wster qnslity nanage-‘ |
'ment | | _ _ _ _ | |
-Mucﬁ cohcers has been voiced.regarding the-§0351b1e ﬁarﬁfhl éffects-of

.heated water on aquatic life, especialLy on anadromous fish resources which _
represent an 1mportsnt source of;state-revenue. Thernmal additions may influence

migrating fish in various ways and this issue'seems sufficiently 1mportant to: !
‘ deserve more s0phlst1cated consideration than has been received thus far. :
Llfe-cycle stages of virtually all aquatic animsls, boreal species in particulsr,
are adapted to relatively-narrow ranges of seasonal and short-term temperature_y
.vafiatiOﬁs. Acclimation by these organisms towards upper tempersture levels
such as those conditlons imposed by thermal shock resulting from routine or }_“

emergency shut-dcwn_and startuup_procedures, is nore difficult to achieve,
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. 7. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES WHICH WOUDD EE
INVULVED IN THE PROJECT ACTION SHOULD IT BE IMPLEMENTED, R

The construction and operation of the Newington Station Unit No. Y will
-_iﬂvolﬁe_the commitment and use of lend, air and water. While the Qnanfity of
land utilized can be specified (approximately 20 acres for the completed plant
facility and_an’estimated 600 feet of shoreline for intake-discharge structures)
the air and water usage 1s impossible to quantify as it depends on operational
7 schedule and lﬁad. Although thése regdﬁrcés are ﬁtilized, it'is-doubtful that
such use constitutes an unalterable or irreversible disruption of the'éhiifohhent.
' The rationale here is that land, air and vater are considered restorable to
pre-piant coﬁditions if in the future the'power station was retired.

Other known and quantifiable_reaources considered irretrievdble at
Newington Station is the fuel oil that will be consumed iﬂ the generation of
electricity énd the labor and materials needed to conétruct the project.

There will be destruction of an unguantifiable number of aquatic animals
by certain construction and operational procedureé (e.g. dredging an& entrain-
‘ment-entrapment) but these populations, with the possible exception of sdme
fish species, afe consideréd caﬁable of sustaining such imphcts, being reﬁlaée-
-able by natural recruitment. | _
| During plant operation, there will be releases of heat, chemicals, liquid
and other waste into the estuarine waters. The warm water will be discharged
as described in Section 1. There might be an adverse efféct upon anadromous
-fish resources if they are exposed to water temperatures greater than 80%F
for extended periods or in the event of thermal shocking. Benthic populations
in the immediate vicinity of.the discﬁarge way be expected to suffer high
mortalities although these are not necessarily irrevocable, Any syheiéiﬁfiE“;

actions and combined influences from Schiller and Newingtoﬁ Stations can be
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positively 1dent1fied withm time, |
" The regula.tory agepcies at both State and Federal levels are currently
gstudying in more detall alterna,te methods of mtake design ] _travel screen

‘types, and use of chemical blocides wtuch hopefully will reduce any poténﬂal

- adverse effects to the estua.rine resources, This, coupled with a canprehensive":_

:survelllance program ( if' a.nd when the pla.nt does g0 into opera.tlon) sbould

serve ta identlf‘y a.ny effects that would curtail the d:.versity a.nd ra.nge

of heneflcial use oi‘ the envirotment,
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8. COORDINATION WITH OTHER AGENCIES

Draft'énvironmentél statements concerniﬁg thelconstructioﬁ and operétion
of the Newington Electrical Genérating Stétion'Uhit No. 1 (March 1972) were
furnished to the following Pederal, State, and local agencies as well as to
citizen gfdups who have e#pertisé, responsibilities, and/or‘interests in the
. proposéd ﬁrdject:

National Marine Fishe¥ieés Service ~ =~ '~
‘Bureau of Sport Fishéries and Wildlife
Bureau of Outdoor Recreation
- U.8. Coast Guard
" New Hempshire’ Natural Resources Council
Audubon Society of New Hempshire
Seacoast Anti-Pollution League
The Committee on the Atlentic Salmon Emergency
Sierra Club
New Hampshire Recreation ‘and Parks Society
New Hampshire Fish and Game Department -
. Federated Sportsmen's Clubs of New Hampshire
Jackson Estuarine Lab, University of New Hampshire
University of New Hampshire, Institute of Natural and Environmental
Resources (Resources Development Center)
. New Hampshire Air Pollution Control Coumission
New Hampshire O0ffice of State Planning
New Hampshire Water Supply and Pollution Control Commission
- Maine Department of Sea and Shore Fisheries
State of Maine Environmental Improvement Comm1851on
Town of Newington, New Hampshlre .
City of Portsmouth, New Hampshire
Town of Kittery, Maine
Town of Eliot, Maine

The draft environmental impact statemént was formally issued on 24 April
1977 and tﬁe 4S-day review périod ended on 8 June 1972. Aﬁ additional three
week extension was allowed to facilitatéﬂghgaé'review schedules of other.
ﬁajdr regulatory and authorizing ageﬁcieé."cdﬁments were received by the

following agencies:



Envirommental Protection Agency

Department of Interior

Deépartment of Commerce = R

Bureau of Sport Fisheries and Wildlife .

U.8. Coast Guard : : o o

N.H, Office of State Planning

N.H, Fish and Game Department A -
R Waxer Supply and Pollution Control Camm N -

N,H. Air Pollution Control Commission ' o ‘

N.H, Publie Utilities Commission

New England River Basins Comiission

New England Energy Policy Staff

Normandeau Associates, Inc.

Jackson and Moreland

' Copies of the comments of the above agencies are'attached“to the state-
ment with the major points summarized below.

(1) Envirommental Protection Agenq[

- Comment: The survey nature of the ecological inveatigations
should be expanded befofe completion of.the facility to provide moreiinfor--
mation needed to assess the environmental impact |

N Respgnse- Public Service Company of New. Hampshire has
expanded the nature of their ecological investigations beyond thn-gurvey type
conducted in 1970. This worg i$ being condicted by NbrmandeaﬁlAsaeciates, Ine.

an independent bio-environmentai eonsﬁltihg firm. Tﬁe inadeqﬁacieenofkthe
monitOrlng program were presented by Corps biologists at a.meeting with PSNH
back 1n Qctober of 1971. Since that time there have been several other
meetiﬁgs bwtweeh PSNH and hlologists from the Namional Marine Fisheries Service,
Bureau of Sport Fish and Wildlife, EPA and most recently the N.H, Fish and
Game Department whlch emphasized further to expand the ecologieal-environmental

studies.‘ : . : : : ‘ .‘;;



Comment: We (EPA) are conce'rned‘ about the possible
effects of entraimment upon meroplanktonic organisms indigenpué. to the
eatﬁary.. Altﬁoﬁgh gome information has been provided by the a.pplicant. s it
is too limited to illustrate seasonal and tidal distributions of plankton.
The proposed entrainment studies should provide some important data, never-
‘theless, it is essential that this kind of information be svailable during -
‘prelimiﬁary steps in order to evaluate a priori the envircumental effects.

Response: Public Sei'vice Company of Hew Hampshire
iniit.ia.ted a study in November, 1971 on the effects of the circulating water
system at Schiller Sta_tion to various plankters,  These iaclude bivalvg; ‘
larvae, copepods, tintinnids, rotifers, fish iarvae, and otber important
plankters, Ana.lysis is carried out such thlat. data is gathered on immediate
as well 28 delayed mortality. .Sempling programs begun in 1971 and contimuing
' this year are according to the applicant, designed to show the tidal, sessonal -
and spatial distribution of organisms particularly in the proposed Newington -
~ Station intake/discharge areas as well.

_ Comment: Although fish entr‘apnent' at tbhe Schiller Station
is not a serious problem, this conclusion cannot be extrapolated to the -
ﬁewington Station. The only way in which the areve;-i'_by of this problem can
be predicted is by developing a better understanding of the finfish habits
and life histories in this estuéry. Areas of coancern include the frequemcy
and size of migrations past the site, the susceptibility of these organisms.
to power plent intake flows, the proximity of spawning areas to the siffe, '

and any tendencies for species to congregate near the intake.
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Response: The Corps concurs with this staxementQ The
Public Service Company of New Hampshire will expand their current fisheries
program. This will include séming and trawling (replicate moﬁtm.y hauls at
qeveral stations oveér the course of the river), sonic tagging of striped-bass
#nd coho salmon, and creel censué for striped bass and rainbow smelt. Each of
these programs has, according to the applicant; been set up to facilitate 
statistical comparison from year to year, and the seining effort will be further
augmented this year in the Newlington ares.

| Comment: Alternatives to this project should be inVestigated,

including alternative discharge or cooling methods and alternatives for condenser
cleaning. |

Response: - The section on alternatives has been expanded to
include a greater discussion of these points based on the limited informstion
provided by the applicant. Only two methods of discharge were explored. Th?se
were-surraée and subsurface pypes. Alternste methods to use of biocides appear
to have escaped attention altogether, However, stﬁdies were éonducted cohcerning
‘alternate cooling ﬁater'systems, but this was accomplished in conjunction with
the proposed nuclear generating station at the Rollins Ferm site. This data was
praﬁsposgd to the Newington site, but ho sdditional field investigations were
performéd; Consideration in the use of coéling towers, spray ponds or process
changes were dismissed on the_pretense that the Newington site would satisfy
current estuarine water standards. Unfortunately, the data presented in Section
‘3 and illustrated in Figgres 23«25A do not entirely support the applicaunt's
conclusions. Further; sinée plauns to accommodate these sﬁpplemental evaporative
‘cooling schemes were neglected in selection of the site, future plans for'expaﬁ-

sion became highly dubious.
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Conment: The possible effects of additional power gener-
ating facilities should also be 1n§eatigated. | _ |

Response: In order to meet the ‘dem_ands for electrical
power in the future, Public Service Company of New Hampshire is consid_eringi
five sites including an additionsl unit at Newington. Any additional units
or construction of a new generating facility will require an envirommental
impact statement and an operational evaluation of the Newington Station Unit
No. 1 will preclude any future considerations for exphmion.

Comment: A more realistic estimation of the effective
flushing flow for a thermal discharge at the Newington site should be devéloped,

possibly by a modified analysis of existing salinity, temperature and dye
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dispersion da.ta., or by another continuous dye relea.se.

Resmnsw Following receipt of the comments by the

Environmental Protection Agency, se'veral discussions have been ‘held between

the Public Service Co. and the Ennromnental Protectlon Agency staff to

dev_elop background informstion supporting the company'a ana.lysis of the

effeet.ive flushing rb;te. The deta.ils of these meetinga a8 given by the

E applicant are smma.rized below:

a) The results of a dye study to determine tida.i flushing of the

' estuary at the Rollins Farm site, approximately 1.2 miles upstream

of the Newington Site,were acceptable. This study conducted by

‘Ebasco Services, Ine. énd Webstér-uartin, Inc. for Public Service

' Company of New Hampshire in 1968 indicated o tidal flushing rate

w

d)

"8t the Rollins Fam site of 9100 efs. Copies"of this study report

were included with our original request for a Pemit for Work in

Na.nga.ble Wa.ters dated November h 1970.

'The tida.l flushing rate in the Piscataqua. River increases a.s one

moves downstream or nearer the ocean. _

Public Bervice Coupany of New Hampshire s assusption t‘nat sll the '
water leavmg the estuary on an ebb tide was rmoved by the uttoral
current and did not return on the flood tide was not adequate.’ly

substa.ntla.ted

It was coincidenta.l that the estuary-ocean interface assumed and

used by Ptiblic Sei'vice cOmpanjr of New Hampshire ia computing flushing

rates by the tida.l priSm method veri.f‘ied the results of the a.ccepta.ble

: dye st’udy.
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e) The validity of the mathematicel model developed by the company
with the tidal prisn method of calculations and used to compute
flushing rates at locations other thsn the point of dye release
was questioned. It was felt that conservatism was not demonstrated
by assuming zero flushing in the Great Bsy Little Bay portlon of
the estuary. .

| The average sumer surface heat trenster coefficient of 5 Btu/ft hr °F

is based upon dsta by Edinger and Geyer and summarized in(EEI publication |

No. 65-902 Other calculations by the applicant based upon locsl meteo-
-rolcgicsl data, 1nd1cate 8 value of slightly over 6 Btu/ft hr °F could

be )ustified The lcwer value was selected to be conservative.

The effective area for the surface transfer of heat has been conservatively

cocsldered as including only the mean surfscs srea of the rlver snd half of -
thtle Bay. The remalnder of thtle Bay and all of Great Bay hsve not been

included by the Ccmpany Thia area of 2?1 X 106

ft2 is conservative since
(l) dye was traced over most of the estuary even at ebb slack tide and (2)
if some water that leaves the estuany on the ebb returns on the flood an
added effectlve area must exist seaward of the ares criginslly considered
Therefore taklng the conservative tidal flushing rate of 9100 cfs as
determlned by dye studies 88 the tidsl flushing rates at Newington Station
and also at Schzller Statlcn for the purposes of this spplicatian aud the

conservatlve area and transfer coefficient values mentioned above, we compute

an average temperature rise in the estusry of 0. 97°F
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(2) Depa.rtment of (‘.'cmnerce ‘

Coument- The sta,tanent does not provide sufficient inromtion on
* the a.tmoapheric env:.roment.
| | Resggnse: The statement ha.s been expanded to a.llow for 8 more
adequate evaluation of this aspect, |
| Comment : Chlor_iria.tion.a.s proposed by the applicent is an undesirsble
anti-founng'method and should be avoided if possible. The ].evels recommended
by EPA are 50 low as to be of borderline effectiveneaa, if not cmplete
1neffectiveness for eontrolling rouling organisms, |
Resp_c_mse- The discussion on a.nti-fouling methods has been enlarged
and Public Service GCo., has '_Deen_ made aware that an alterna.te control method
may be made mendatory should any adverse effect occur aé & résult of the
pi-oﬁosed use of chlorine. -
Comment: The ides of increasing vater velocities to the point
where seﬁtlémént cannot éccui' may not be practical for sﬁch a .la.rge circulating
system, Likewise the utilization of f*resh wa.ter to kill fouling organim
would be ineffective,
Resgc_ms_e: The creation of shear flows in _cooling water systems
have been employed successfully as a fouling control method in some gene_ra._ting
: plants in England. The use of_ fresh water ha.s .also ﬁeen proved success‘f“ul‘
but because of required shut-down time, the avaiiability and quantity of fresh
water and ultimate cost, this method is considered impractical. Also, many

of the hard fouling forms (barnacles and mussles) once attached are able to

withstand relatively long periods low se;.linity.
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Comment: The only 6oatings'on the inside of the.system thgt are
effective in redﬁcing fouling are those that degrade‘sldﬁly; reieasiﬁgmtoxic
substances into the surrounding water, | o o e
Response: It is reported that this method using copper has been B
' someuha£ succeséfﬁl at the Schiller Station. Measurable quantities of toxic
copper, according to the applicant, have not beeﬁ diécerndble.in the discﬁarga
water, There are h&wevef verious other methods which do noﬁ require use of
toxic substances and which.hnve proved auccessful in reducing or controlling
fouling. Some of these methods have heen listed in Section 5 of this- staxe-
ment. |

Comment- Emphasis should be placed on mere specific in-depth
studies rather than general ecological survey-type éﬁﬁ&ies.'

Response: This point was brought out in the draft statement and
is re-emphasized in the presgent, impact statement

- {(3) Department of Interior ‘

Comment : The final statement should 1ist any historical or archeo-
logical sites which may be affected and evaluate ‘the possible impacts and
mltlgatlon measures to these sites. '

Response: To the best of our knowledge neither properties 1isted
in the National Register of Historic Places nor properties under consmderation
for nomination to the National Register are affected by Newington.Station
Unit #1. Tikewise, no‘archeological resources are known tolexist 6n_the
project site. (See letter é9 August-19?2 from‘Maiﬁe Hiﬁtoric Preseivation .

Commission). : o , "
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Conment: Variations in planﬁ dperatioc could ceuse aignificaﬁt
temperature fluctuation in the Piscataqua River, particularly in the vicinity
of the plant discharge when there exlsts the possibility of fish being
‘attracted to the warmer water. |

| Response: As this point has been raised by other agencies, a

: detciied discussion of this aspect has been submitted by' applicant and is as
follows- | |

The Newington Sta.tion is expected to opera.te 88 a cycling station over .
most of j.ts life. However, in the early years, that is, prior to the instale
lation of new base load generation wh,ich Pcblic. Service Company of New Hampshire
anticipates placing in service in 1979, the Newington Station will be operating
similar to & base 1oad,‘statio§1. When the station is' on cycling duty it would
 undoubtedly be shut down each night and returned to service each morning;
| and shut down each . weekend and returned to aerv:i.ce on Monday morning. On an
' overmght shutdown, it takes approxima.tely one and one-balf hours to bring
the plant from low load to full lcad. On 8 ueekend shutdcim 1t would require'
somewhat in excess of tyto hours to bring i;c from low load- to f‘ull load., The
temperature rise through the condenser is designed to be 20°F when cperatiﬁg
a.t f\zll load. Since the circulating pumps would be opera.ting prior to the
plant coming on the line at full 1oad, the temperature rise through the con;
denser on partial load would he in direct relation to the relationship betweeu
the amount of load and full load. In other words, st 50 percent losd the

" rise through the condenser would be 10°F. The quantity of water in the estuary
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is considered to be basically constant. As the diécharged water leaves the

discharge cansl and enters the river it immediatexyatarta Fo mix with ‘the T

water in the estuary. Since the amount of heat that is released to the river

on partial load is much less and the receivzng vater is the same, the rveduction

in'femperaturé by mixing is.gssﬁmed to be greater.‘ If this is so the acfion
‘would result in atsomewhat steble and gradual incresse in the temperature of
the receiving water as the 1oéd is increaéed. it is not believed theréfofe

that there would be rapid changes in temperatures in the estuary because of

‘the cycling duty of the station. '

‘ The far field rise in the ambient ‘water temperature of the estuary when
the station is base loaded is esthmated to be 0. 97 Op after several tidal
cycles, The load cycling nature of the plant would serve to prevent or
delay'the temperature rise from achieving thisxo 9T°F That rate of ambient
water temperature change outside the mixlng zone is given by the ratio of
the anticipated eqnillbrlum estuary temperaxure rise to the time neceasary
to achieve this r1se.. This rate of change (either increase or decreaae)
is calculated to be 0. 97 F/tlme constant of 197 hours =0 005°F/hour Some

water quality criteria suggest a rate of change of temperature of up to loF/

hour as being acceptable.
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| Comment: It is stated, on page 5, that was_hings from ihe'scfeens
' are to return to the estuary, The Department recommends that debris, dead
~ Pish and other accuﬁulations not be returned to-tﬁé.estuary but be dispose&
| of as non-contamlnated solid waste, “ | |
| Resggnse: Prelzm;nary entrapment studles (Shiller Statlon ) have
:indicated'ﬁhat.the_majority of the material washed from the intake screens
is fich in iiving piant énd'animal life and should be returned to the estuary.
Debris such as plastic bottles will be collected and placed in barrels for
‘periodlc disposal by a contract rubbish service,
Comment{ The "0.,005 grain/ACFM“ on page 7 should read "0 005 grain
JACF." _
'Résgonse:\ The industry uses the_ébbreviation ACPM to stand for

Actual Cubic Foot Measure, It is possible that the M was mistaken to be a.n
'_aberViatidn f6f &ihute, whi¢h is not the case.
| - Comment: Dye studies by Wébster~Ma.rtin, Inc. indicated that only
two days were required to replace all water in the area of the plant " The
" Department questlons such a rapid flushlng and recommends that the magnitude
and variation of frgshwgter inflows he included. _

_'ResEonge:"Public Service Co. informs us that dyélstudies cénducted
by Webster-Martin indicate a Tlushing rate of 9100 cfs at the Rollins Farm

Site'on the Piscétaqua River in September of_1968;f‘EB§§éo Services, Inc.

| prepared the‘report.of'these dye studies and to check the order of magnitude
of the renewal raté indiéated by the dye study made a standard Ketchum flush-
ing_calculgtion. Féﬁ the séctibn‘opposite the Rollins Farm Site (Newington
ares) it wﬁs‘calculated to require 46,4 hours to replace all the water in the
'seetioﬁ.
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Large'flow rates in the_eStudry'are due mainly to the volume
of the tidal priéms of Great and Little Bays. The fresh water in-flow to-
the Piscataque estuar& is, in the opinion of the applicant, insignificant

" compared to the tidal flows.
Comment: Temperature ﬁéasurement'should be made during the
cold months of January, February and March, - | | i

Respgnse: Public Servicé‘Companj‘of New Hampshire indicates l
that continuous temperature monitoring throughout the entire year will be
conducted at three stations, one above, one below and one in the immediate
vicinity of the Newington Statidn.' The Corps will require additional statioms
to be mbnitored in the proposed intake/discharge; discharge plume and mixing
zone.,

| Comment : _The Department recommends that the applichnt_cénsider
measures of alleviating the thermal barfier to be created by this project,
including modification of the discharge structures or reduction of power
output during critical periods. The possible effects of additional units
should also be coﬁéidéfed. a | |

Response: The discussioﬁ of thermal addition has been expanded
“to include &1l the above points. The Corps will require a continuous temperaturé

monitoring transect of the "narrows" at'ﬁoiling Rock.

Comment: A discussion of the environmental impacts of filling
a portion of the Piscataqua River Should be given. ' ' T

Regponse: A brief diacﬁ&Sion of the dredging and filling aspects

is included in the statement and represents the only positive and predictable

consequences at this time.
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. §omment- The Department feels that intake velocities
3 should be: 1im1ted to a maximum of 0.5 ft sec in order to control the impingement
of organlsms_to an acceptable level.
| Reeggnsef ‘The Corps intends to make this a condition require-
ment shaﬁld.auy‘adﬁefse effects occur from the currently propoeed intake
:'velocities; | |
| | Comment: The statement should discuss elternaxive cooling
systems and alternstive modification to the proposed once-through system and
their envirohmental impacﬁs. |
| Response: The section on alternatives‘ﬁas'been expanded to

include the above aspects, .

" (k) Buresu of Sport Fisheries & Wildlife

Comment: More detailed infbrmetidn.on the amoﬁnt of water use& 1ﬁ
.-the circulating system, hydrology of the Piscatagua Riﬁer estuary, intake
' velocitles should be prov1ded in the statement. | .

Resggnse‘ The diacussions of the aboee pointa have been enlarged
to include additional data.

Comment: The Bureau does not feel that the proposed intake structure
desigﬁ peovides eny more environmental safegusrds than other structures, as |

is 1mp11ed in the last paragrmph on page 59
N Resggnse: We concur that the coarse racke are not intended to exclude

large fish, but are ‘instead designed to prevent the passage of 1erge pieces
of flotsam into the intake and possibly demaging the treweling screens. Details
- of the safeguards that are designed into ‘the Newington intake structure are.

discussed in the text,
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" Comment: There is no indication that temperature measure-
menté were taken during January, Pebruary and March. The possibility of fish
| being attracted to the warmer water in the discharge area and other ramifications
must not be‘overlooked. |

Resggnsé: Continuous temperature monitoring throughout the
entire year will be conducted at three stations located above, below and in the
immediate vicinity of the Newington Station. ’

Comment: A clarification cbncérhing Federél standards re-
garding zone of passage is needed,

Response: The discussion of this point has been expanded
to present a better understanding, _

Comment: The Buresi is in agreement with the EPA maximum
concentration of 0.1 ppm of residual chlorine in the discharge water.
Concentrations 1ess.§han this have been found toxic to rainbow trout in Michigan,

Response: This point is brought out in the statement. |

Comment: The gectioﬁ on alternatives should be enlarged
to include a discuséion of the possible utilization of other cooling water :
systems that exist, such as submerged dischargé, cooling tower, and spray
ponds. . |

Resgonse; The diséussion on alternatives has been expanded
to include a discussion of thése points,

(5) U.S. Coast Guard .

Comment ; 'Thérproject will not have any effects on the Coast Guard's

roles and missions.
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" (6) N.H. Office State Planning
| fomment: The statement should further sddress the guestion
of effects on organisms in those parts of the Piscataqua River which will
expérience coﬁsider&bly greater temperature increases because'bf_their
proximity to the outfall.
Response: The discharge canal is designed to release water
to the surféée.bf the estuary, but it can be modified to provide a subaqueous
- diSQharge; if it appears that this would lessen the impact on organisﬁs.‘
. Comment: More attention Should be given ﬁo'rates of temper-
ature fiuctuatidn. |
| Response: it is not believed that there wouhﬁ be rapid
. changes in tempera$ure in the estuary. A detailed discﬁssion of this point
has been 1héorporated into the statement.:
| Comment: The applicant's concern for thenmal effects on biota
: other than mlgratlng flshes appears to be exclusively limited to lethal
effects.
| Resgonsef The effects of sub-lethal.températures on species

diversity, growth rates and community compositionf;iiir}Gé&i%bmgﬁtgnpian41§

the revised Ecological Monitoring Progrem. Growth studies-are beiﬁ&"&E&EGE%Qa 2

on the american oyster ‘and population indices and migration ‘patterns are being

g

 developed for lobsters and crabs.
Comment : ﬁore information on atmospheric. and air quality
consxderatlons is needed
Response: An air quality study which addresses itself to these
qpestibné is aveilable and has been used in the development of this statew

ment,
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{(7) X.,H. Fish & Game

Comment: The most critical tempérafuré probvlens may occeur
at the narrows just below Schiller Station, whefe.it is possible that
the heated effluent may create a block to migratofy fish. Temperature
profiies shouid be taken at this point in éddition to the other profiles proposed,

Response: Normandeau Assoclates, Inc., the consulting firm

-‘contractéd by the appiicﬁnt, ha§. ‘been instructed to include this station
in the.rivér for récordiﬁg temperature'prdfilé"aﬁfﬁ;'_;

Commént: In order to better determine the percentage of eggs,
larvae and juvenile fish that may be endangered from Shtrainment and’ entrapaent,
studies in the immediate vicinity of the intake and across the channel should
be 1nten31f1ed |

Response: The fish sempling phase of the ﬁpplicant's.Piscat§qua
River ecological studies program has been expapded to include two c&ptﬂré
methods in this area, namely seining for adult fish and toweré for fish eggs
and larvae, Tﬁe sonic tagging program has also been increased.

| | Comment: The conclusions at the bottom"5§ﬂpage.83 and the
top of page 84 are not justifiable based on dats presented in the report.

Addltlonal studles mast be conducted before such conc1u81ons can be dr&wn.

Response: Coneur,” The overali lack of ecological éﬁ&”ﬁ@ﬂfﬁi@ﬁiEﬁiﬁ_;f

e g

g = b e S

infbrmatlon for “the estuary systams in question has severely hindered 8 realistic

appraisal of construction operatian effects. R e ‘_,, S :ﬂ

L e e et
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(8) ~. H Water Smy and Pollution Control Comission
Comment: On poges S and ?7-78 no naxim decibel 1evel is .

staﬁed;

Res&' nse: Attention is being given in the design to reduct:lm
of noise levels from principal. 1tems of equipaent which cdnstitute major |
aources of sound energy. The building ‘enclosures are treated with gcoustica.liy
absorptive material to further reduce off-site noise levels., After initial
plant operation, measurement of community noise levels w_ni be m@de to verify
whether there is a potential for community snnoyance, and if so, further
éorregtive action will be taken to reduce the noisg impact to acceptable
levels, |

Comment: There is no way the domestic sewage from the proposed
' plant may be picked up by'.the City of Portsmouth or Pease Air Force Base,
rather than be treated on site, ~ 7

| Reaggnsé: The nearest sewage facilities are located at Pease
Air roree Base some 1% miles distance from Newington Station., These facilities
ere totally comittéd to the Base. 'The Portsmouth City Cowncil denied a request
by PSFH to connect into the City sewage fac:l."l.ities.‘

- (9) N.H, Air Pollution Control Commission

Comment: Since the FAA has placed a limitation on the stack
height of this installation and because of its proximity to Pease Alr Porce
Ba.se, there has been no reference made to any possible visibility effects in
this area and :Implications that may arise to aircraft travel.

Response: The applicant has received permission from the FAA
to conatruct the concrete chimney as outlined in the draft Envirommental
Statement, and will comply with the FAA requirements for marking obstructions

" to air navigation.
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(10) State of N.H, Public Utilities Commission

Comment: The Newington Generating Station is vitally necessary
to meet the load forecast at the time of the station's projeéted completion.

(11) N.E. River Basins Commission

Comment: There éhould be some consideration of the environ-
mental effects of the stack on the operstions of the Pease Air. Porce Base
_and sefety hazerds involved, |

Response: The FAA conducted an aeronautical sﬁudy and found the
chimney would not ekceéd any standard of Part 77 CFR nor would.it be a hazard
to air navigation,

Comment: The envirénmental effects of additional units at
Newington should be evaluated, otherwise design precedents could ﬁe set which
could preclude optimum protection of environmental values affected By addi-
tional units. Likewlise the possibility of additional units at the thiller
and Rollins Farm site should slso be agsessed a8 they will affect thé same
waterway and estuary. . |

Response: Any future installation at any site will be designed
to comply with regulations in effect at the time the installations are

scheduled.

(12) New England Enéggy Policy Staff

Comment:' The discussion of thermal effects is based on the
worst possible conditions. Reference should be made to what conditions might
be expected under planned operating patterns.

Response: The discuséion of‘this point has been expanded to

include this consideration.
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Comment: Care should be taken to screen the plant and the switch-
yards from Dover Point Road, Woodbury Avenue, and Spaulding Turnpike,with
attractive trees and shrubs, not trash growth that could result from natural
suqceSsion.

..Resgonse: Public Service Company of New Hampshire has indicated
that measures will be taken to screen the station and its appurtenances with
attractive plantings when constfuction activities are completed.

Comment : ‘In section 1cb, page 4, it states the washings from the
screens will be returned to the estuary. It would seem prudent to screen
out any floating debris for proper disposal ashore.

" Response: Flotsam and other trash will be removed from the screens
and disposed of in an appropriate manner.

Comment: In section 2, page 11, there is mention of a slow
rgestablishment of the eel grass after a LO-year absence. Can the effects
of increased temperature dn this process be foretold? |

Response: Since eel grass is more abundant in the warmer water
of* Great Bay than in the adjacent littoral oceanic regions, it mey be
speculated that any slight increase in water temperature could serve to
enhance the reestablishment of it in the'Great Bay complex,

Comment: The consequences of increased fuel handling and delivery
should be thoroughly assessed &s it is an integral part of the total operation
of the facility.

- Response: A brief description of the planned fuel oil facility for

Newington Station Unit #1 follows:
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Newington Station Unit #1 is being designeﬂ-to burn either crude or #6
residual oil and the receiving and bulk storége facilities are being designed
to properly handle both fuels.

Oil_will be received from ocean goihg tankers at the existing Schiller
Station Wharf, pumped to d new bulk storage tank farm and then transferred to
a "day" tank at the plant site or directly to the plant for consumption.

The location of the wharf, connecting pipeline, bulk oil storage facilitien
and the plant are shown on an attached sketch,

The bulk storage site is just westerly of Schiller Station occupying the
area that was previously C.H. Sprague & Son Company bulk material (salt and
pumice) storage facility. Their bulk material operation has been terminated
in order to accommodate our oil storage tanks.

These 0il storage tanks do not constitute a new use of the area., Presently
there .a.re petroleum storage tanks of the Mobil 0il Company, C.H. Sprague &
Son Company and other tanks of.Public Service Compﬁny of New Hampshire in the
immediate vicinity.

Ships expected to_service Newington Station are aboﬁt 650 feet long and
. have a capacity of 250,000 barrels, They will be connected by flexible means
through a manifold to a pipe of approximately 20 inches in diameter. Tﬁis
pipe will be supported by an existing coal conveyor from the wharf over and
to a point westerly of the Boston and Maipe'Railroad tracks. Thence.it will
drop to and continue above ground on piers to new bulk storage tanks. The
ship's pumps will pump the oil up to the tanks. The tanks will be two 280,000
barrel capacity tanks contained within an earth dike, and will have a foam
fire extinguishing system, These bulk tanks will gravity feed to a pump house

outside the perimeter of the dike and the oil will then be pumped in an above
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ground pipeline, with the exception of subsurface road crossings, into the
day tank, The day tank, which has s 10,000 barrel capacity, will also be
within an earth dike near the plant, The fuel oil is then pumped into the
plant for consumption, A No.2 fuel oil tank and a magnesium oxide additive
tank are also contained within this dike. These two tanks are trucklfilled
at the site.

The entire oil handling'facility will be.designed in accordance with,
bﬁt not limited to, the Occupational Safety and Health Act and National Fire
~ Protection Association and U, S.. Coast Guard regulations. o

The existing Schiller Station Wharf is being modified to comply ﬁith the
‘presently proposed U, 5. Coast Guard regulations on Pollution Prevention for
Vessels and 0il Transfer Facilities (33 CFR Parts 154, 155 and 156). These

modifications wiil include lighting, communicatiohs, handling equipment and
smail discharge containment facilities,

'C. H. Sprague & Son dompany will operate the fuel unloadihg storage and
_ .handling facility as a contractor to Public Service Company of Néw Hampshire
and will apply for and operate under the conditions of an 0il Transfer Pemmit
which must be obtained from the "Captain of the Port" U, S. Coast Gué.rd. :
Also the New Hampshire Water Supply and Pdllution Control Commission pursuant
to Chapter 1U6-A (effective 7/1/71) has primary jurisdiction_over oll spillage
in public waters of the State and Public Sefvice Company of New Hhmpsﬁire and
C. H. Sprague & Son Comﬁany will comply with their rules and regulations in
‘operating this facility. The contingency plan of the Portsmouth Harbor 0il
Spill Committee, of which C. H, Sprague & Son Company is & member, will also

be followed.
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Other applicable laws or regulations that the Portismouth Harbor 0il 8pill
Committee contingency plan incorporates include:

RSA 107:8-a : Peevention of Coastal Contamination

RSA 271-A N..H. State Port Authority '
RSA 211:71-7h Damage to Fish, Other Aguatic Life, Wild-

life or Their Habitat

National 0il and Hazardous Substances Pollution Contingéhcy Plan Annex X

The State of Maine snd New Hampshire have the suthority through tﬁe New
England Interstate Water Pollution Commission to establish regulstions'fbr this
waterway. At the present time no joint regulations have ﬁeen'establishéd ﬁa
to controls pertaining to the handling of oil. | .

Ships, largef than the size we contehplate berthing,'hawe'navigaxéd £his
river in the psst. New Hampshire RSA Chapter 27i-A requires all vessels 6vér
150 tons, except fishing vessels and pleasure craft, be piloted by.an auﬁhorized
pilot both in and out of the harbor. The Harbor Pilot's‘general practice is to
utilize tugboats and to bring fully.loaded vessels up the river at the end of
the flood tide to berth at flood slack, and to leave the berth shortly before
the flood slack or scmewhat after the ebb slack to assure g river curreht épe.
posite the direction of the departing vessel. This has been dono_safely, suc=-
cessfully and without incident for many years. o -

Presently approximately 35 ocean going tankers per year arrive and depart
this ekisting wharf and ﬁe anticipate an additional 2l tankers per year to sﬁp-
ply Newington Unit #1. We feel that the oil handling facilities for newing£on
Station Unit #1 will provide safe ﬁnd envirommentally sound means'for éupﬁlying
this station with fuel. |

Public Service Company of N.H, has neglected to mention or provide any

information regarding preventive measures or an oil spill contingency plan,
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The Corps therefore has written three requirements into the permit conditions
prefacing this report,

- (13) Normandeau Associates, Inc.

Normandeau Associates provided additional information on their
research investigations which has been incorporated into the statement. A
meeting was held during late May ‘betvireen Public Service Co., Normandeau
Associates, N.H. Fish and Game Dept. and the Corps to discuss shortcomings
of the current monitoring program and to outline future input requirements.

(14) Jackson & Moreland

Comment: On page 54, we are unable to verify the paragraph
which states:
"ot the edge of the mixing zone the temperature of the water
at any depth shall not exceed 82°F at any time. The tempera-
ture of the botitom waters at the edge of the mixing zone shall
not exceed 77°F for more than an aggregate of 8 hours for any
24 hour period and shall not exceed 79°F at any time".
Response: The paragraph représents_ ‘a recommended condition
issued by EPA for coastal power generating facilities. It _éhoﬁid be -obvious
that such conditions be flexible and depend on the ambient temperatures
characterizing a particular water body. See EPA letter of comment for further

.elarification.

- (15) ©Public Service Co, N.H,

The Public Service Co. of N,H., as the applicant for comstruction
and discharge permits for Newington Station Unit #1, and in accordance with
OCE guidelines on coordination of environmental statements, is included in the
review process. Comments received from the Public Service Co. réga.rd_ing the
draft statement were primarily editorial in nature with subsequent corrections

being carried over iﬁ the preparation of this final statement.
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Other comments mﬁde by Public Service Co., were:

Comment: It is our understanding that - & sentence must be
included indicating that the National Register of Historic Places has been
consulted and that no National Register properties will be affected by the
project. No such senience is presently included.

Response: The Corps feels that it is the responsibility of
the applicant to supply evidence of coordination with the National Register
as well as the State agencies on_this aspect. This was not done and the
Corps requested such information be made available for inclusion in the fina;
statemeﬁt. The Department. of Interior, while not affording any positive

Comment: We suggest your statement covering the possibility
 7of a thermal blockage Should mentioﬁ that_the anglytical predictions of plume
extent show fhis will not occur. | -

Resggnsé: On the contrary; the studies on the proposéd surface

discharge for Newington Station as illustrated in figures 24A and 25A show

stages. The N,H, Fish and Game Department, EPA, and other reviewing agencies
are in agfeement with the Corps on interpretation of these data; As a matter
of record, the exact wording (p.ll Conclusions, Envirommental Statement'Feb. 1971)
by PSNH reads "no thermal blockege.... is expected ..." and not positively that
it will not occur.

Comment: We desire aﬁ bpportunity to review and comment on |
any additions to the monitoring programs before these are incorporated iato

the final statement and become conditions of any permits.
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Reémnse: Thér Corps will continue its cmﬁination pra.cﬁidc_a. 6“
this aspect. The Corpé position on the inadequacies of t_:he present monitore
' i.ng 'program is .thoﬁght,tb be clearly stated in the draft statement. Further
réeanmenda.tions for input wére reiterated at the May meeting‘with the N.H.
Fish and Game Depertment and Normendeau Associates. S

Comment: Public Service, N.H, believes that 'exper.ience with
- continuous low residual chlorihation at Schiller Station is more germane to
any environmental impact and biofouling problems than reference (by Corps)

" to the Cape Canal Station.

| Resmnse: The Corps has stated its uncerta.int.y about the

] extra.polé.tion éf such date to the Newington Station, Several other reports

| in a.dditlon to the Canal studies exist which substantiate the actual and

' pot.entml sdverse effects of the chlorina.tion wmethod .

| Comment: Public Service, N.H. does not think that the assump-
£i6ns -sté.ted in par. 2, pg. 87 are_valid nor merit more refined ‘studies prior

to the issuance of the requested permits. Positive predictions ha.vebeen ' |
made by the Applicant and his consultant,

Response: The Corps strongly feels that the ecological and
environmental date collected and analyzed to date does not support these
- predictions. The prédictions are actual valﬁe Judgements made by the con-
sultant and ave open to conjecture. The only information made available. to
the Corps and on which its evalua.tions were formulated was eontained in the
Envirommental Impact Sta.tement Newington Station Unit #1, Febr'ua.ry 1971 pre=
pared by Public Service Co. of N.H, and Report No. 1 on the Piscataqua River

Ecolégy Study 197C Monitoring Studies by Normandeau Associates,
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‘ UNITED STATES
ENVIRONMENTAL PROTECTION AGENC

John T Kemngdy Federal Buiiding - Reora 2303
Boston, Massachuset!s 02203

June 30, 1972

Mr. John William Leslie

Chief, Engineering Division

Corps of Engineers _ _ _ _

New England Division ' S :
424 Trapelo Road '
Waltham, Massachusetts 02154

Dear Mr., Leslie:

We have veviewed the environmmental impact statement for Newing-

ton Power Station in Newington, New Hampshire. We recommend that
the State of Maine be notified that the quality of its waters will
be adversely affected by this project. We also recommend

1. fThat the survey nature of the ecological investigations
- be expanded before completion of the facility to provide
more information needed to assess the environmental impact.

"2, That alternatives to this project be investigated, includ-
ing alternative .discharge or cooling methods, and alternative
methods for condenser cleaning.

'3. That the possible effects of addltlonal power geneiating o
facilities (as reported elsevhere by the appllcant also
be investigated. ‘ =

4. That the applicant develop a more realistic estimation of
the effective flushing flow for a thermal discharge at the
Newington site, possibly by a modified analysis of existing
salinity, temperature and dye dispersion data, or by another
continuous dye release,

Our comments in summary ave that this valvable area will be zd-

versely affected and that the heated discharge might not mest standards
according to our calculation. We also noted specific adverse biologlcal
effects., OQur detailed comments follow.,

Sincerely yours,

ESRTEE !;crﬁ/1, 2{ﬁ/314ﬁ95-7x

. ”‘ S - L. partlett Hague

.~ " _Chief, Environmenta171mwact Branch ~

Publlc Service Comwhny of Nev Hngthre ‘Plann:Lnnr for the Yeax 2000 "
1970...‘ T e R ‘
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PETAILED COMMENTS

Page 91 lists alternatives that were proposed for the plant-
location and the best type plant to meet the power needs in New. '
Hampshire. It is unfortunate that the NEPA review procedures
were not in cffect in 1966, Xf this draft statement could have been
- reviewed before this plant was under construction, maybe a more suit-

able location could have been chosen. -

The Piscataqua River and its associated bays and tidal streams
form an extensive interstate estuarine system within the States of
Maine and New Hampshire. The river is noted to support diverse rec-
reational and commercial fisheries, including a recently introduced
-specles, the coho salmon. Considerable commercial shellfishing
activities are also reported to take place within the estuary.chosen,
As indicated in the statement on pages 25-50, this area has'a large
mariné population that could be affected by a thermal change. This
area is also one of the few areas used for natural research on environ-
‘mental surroundings. Locating of the power plant at this site could
create a serious effect upon the local oxganisms and the research
‘projects now in progress. ' .

.  Judging from the hydrography and geography of the area, it is
likely (if not certain) that the construction and operation of the
Newington station would affect the water quality of both states.
Under Section 21(B)2 of the Federal Water Pollution Control Act -
(as amended), it is therefore necessary for the EPA-Administrator
to notify the State of Maine that the quality of -its waters may be
affected by this power plant. - . AR

THERMAL MODELING

. In the Fnvironmental Statement it is reported that the ultimate
average temperature rise in the estuary resulting from operation of
both Schiller and Newington stations would be 0.67°F. Similarly, the
maxinum long~term peak temperature rise would be 0.94°F, considering
both advection and surface heat loss, while considering heat removal
only through advection, the peak increase In temperature would be .
1.25%, It appears that-these figures are based on a tidal flushing

rate as calculated in the Jackson & Moreland Report of 22 May 1970,
where QFa (PT ~V;)/12.4 hrs, - SO .

-

and Qe = flushing flow- Y
: p L PT f gidalfp#isq flqwing ?égt Newingtgg '~L_,.;¥.‘nﬁ3
VL‘é low tide_voluméjﬁf estuary below ﬁeﬁipgtéﬁ;ﬁllj”




We believe that this is not a reasonable method to make this
calculation, and that the dye flushing rats as measured for the
Rollins Farm site is a much nore realistic figure (9000 cfs).

We have made an independent calculation for the flushing rate
of the Piscataqua River estuary using the method of Bowden (1967).
Although this method provides the flushing rate for a contaminant
intrpduced into the estuary in a manner simllar to the river flow,
it can be used as a lower limit for this flushing parameter, The

“calculated value is 5930 c¢fs (see attachment 1)

Using a simple heat balance model along with the values for
surface heat loss coefficient and effective water surface which are

‘given by the applicant, the average summer temperature rise inm the

estuary has been caleulated to be L1.289F, assuming a flushing flow

“'of 9000 ¢fs, and 1.73°F, assuming a flushing flow of 6000 cfs. It

is felt, however, that the surface heat loss coefficlent provided

- by-the applicant may be overly conservative, and therefore these.

average summor temperature increases were predicted to be I. 05°F
and 1. 340F, respectively, using a less restrictive coefficient value.

- The method and calculations are given In attachment 2.

. especlally true because of the relatively poor |
e . J . : .

COMPLIANCE WITH REGULATIONS

As mentioned in the statement, the applicable water quality
stendards (including New Hampshire, Maine and the Federal recommend-
ations) allow for a temperature increase of 1.5°F during the summer
wmonths outside of a mixing zone. 1t is quite clear from the
attached predictions that the proposed thermal discharge wmay not
comply with these temperature standards with a reasonable sized mix—
ing xzone. It is also reported in the stateient that the"Federal Standards"
for estuarine waters would allow {at the edge of 2 mixing zone) a maximum
water temperature of :82°F at any depth, any tima; 779F at the bottom
for any 8 hours in a 24 hour period; and 79°F at tna bottom any time.
These ave not actually standards as such, but were established as perx-
nit conditions for a specific heated effluent. While these criteria
may be uvseful as guidelines for the Newington site, specific conditious
will have to be developed for this discharge bascd on the biology and
geography of the Piscatuqua River estuary.

BIOLOGICAL EFFICTS -
We are particula.ly doncerned about the possi'le effects of entxain-
nent upon meyoplanktonic rorganisms indigenous to the estuary. This is

+

vvsh;ng.charaoteristic_f.”'
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of this water body. Some data has been provided by the applicant
relative to the seasonal and tidal distributilons of plankton. However,
this information is teoo limited to illustrate such patterns. We would
like to sce, for example, if there is any tendency for plankters to
resist tidal flushing (higher concentrations at low water), or to con-
gregate near the western shoreline., Although the proposed entrainment
studiés should provide some important data, it is essential that this
kind of information be available during preliminary steps in order to
evaluate a priori the environmental effects. A close examination of
the literature on thermal effects would be helpful; however, a certain
amount of new information must typically be developed by the applicant.
Based on reported laboratory and field observations, it can be expected-:
- that both Eurytemora hermani and Arcatia clausi will be at a competitive ™
disadvantage during the summer in the estuary.%: 3¢ Their abundance
would certainly be reduced during the warmer months, =

2 . .

The field data on fish entrapment at the Schiller Station indicate
that this problem is of miniwal significance at this plant. We agree
with the Corps that this data cannot readily be extrapolated to the
potential situation at the Newington Station. The only way in which
the severity of this problem can be predicted is by developing a better
understanding of the finfish habits -and life histories iIn this estuary.
Even though such information has not yet been provided the pending
‘ecological investigations should be diyected toward answerlng some
pertinent questions such as: the frequency and size of migrations past
the site; the suqcpptlhility of these organisms to power plant intake
flows; the proximity of spawning areas to the site; any tendencies for
spec1es to congregate near the intake. .

. Serlous considerations should be given to alternate techniqucs for
control of biological fouling. Although controlled use of chloxine for
such purposes has previously been accepted, the EPA is now recommending
the use of physical methods or specles-specific chemicals wherever possible.
This policy is based on numerous reports of chlorine-caused fish-kills
resulting from operational failures, as well as laboratory investigations
indicating that chlorination practices can result in formation of highly
persistent and toxic chlorinated organic compounds. In any event, ‘the
maximum acceptable concentration of total residual chlorine should be
0.10 ppn.

bl
.

2. Gonzales, J. 19?2 PhD. lnesib, University of Rhode Island (ulpublished)

3. Katona, S, i970. Growth charvacteristics of the copepod Eurythemozra
. hermani in 1ab01ﬂtory'cu1tu;es. Helgolander wies. . Heeresunters.
. 20- ?13 3 lit - Y ' : ’

”7ML:;.

R

IR R R
el N




July 21, 1972

RNCLOSED Attachments to comments (Juns 8, 1972) on

Nﬁwinstoh Powar Statien --
" Newivgton, Nev Hampshire

Joau Harrison

nvironmantal Impact Cooxdinstorx
Inviroowental Protecticn Agency
John F. Kennedy Federal Building
Boom 2303

Beaton, Hassachusetts 02203
{(817)-223-4635
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ATTACHMENT 1.

Bowden (1961’_)1 has reported a simple sglt-balancg method for estimating
the time reduirdd to flush 'a contaminant from an estuary. -This method is
limited by the fac$ that the cqntam#nant must be introducdd to ﬁpe estuary
in arnannércéini&ar to the ;iver £low, It can be used, h0wever,2in ma@y

'siguations as a conservative estimate for estuarial flushing rate.

o
F -5\701 fd (vol)
t=F/R

So = ocean salinity (assumed 30 ppt.)

[ 4]
]

salinity in vélumetric segment

)
tt

river flow (assumed 300 cfs durinslsummér)

t = time to flush a contaminant from an estuary

1 . P *
P SR B A

Laf RE-

.Qf flushing flow

V = mean valume of estuary to be flushed

1. BOWDEN, K. F. 1967, Circulation and diffusion.in Lauff, G. H. (ed) Estuaries.
AAAS Publ. No. 83, Washingtou, D. C.
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Salt Balance for Piscqtéqua River Estuary

Volume (V) Salinity (ppt) So~8 $a-S :
Segment L Sampling ~ Mean Vx 8 -
number* | (cu. ft.) Stations¥k Value| © So-
162 1.478 = 10° 1, 263 29.0 | 3.33 x 1072 4.93 x 107
5 0.6% x 109 384 28.8 4.0 x '20~% 2.78
6A & B 0.293 x 10° 485 28.6 | 4.65x10°2 |  1.36
7 & 10 1.085 x 10° 5,6 & 2B 28 .4 5.32 x 10”2 5.77
12 0.670 x 109 2B & 3B 28.0 6.65 x 10" 4.46
14 & 17 0.583 x 10° 4B & (1/2)3B | 27.4 ' 8.65 x 10°% ' 5.04
TOTALS  [4.805 % 107 26.34 x 107
vol ' ,
=S £ 2 v o= 2.43% x 108 £
O
%.43 x 108 £t 3 #8.1 x 10% sec
73 x 103 £t Isec 3600 - x % o
= 9.4 days
Qg = 4.8 x 107 £3 |
8.1 x 10% ftv/sec = 5930 cfs _ i
*

Jackson & Moreland. Report in Support of Application for Water Use Permit,
Piscataqua River at Newington. Revision No. 1, May 22, 1970 -

Yk

Normandeau Associates. PSCNH November 1969.

Piscataqua River Study, Appendix 2.
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ATTACHMENT 2.

AT =

: oty =
QG =
Qp *

k =

1
n

(1) ATp

Slgk =

avg..température increase » :zlkrp Qp
‘ Gp + kA

power plant temp. rise (20 & 19.2) op

power plant circ. water flow (500 & 250)cfs
flushing flow =(6300 & 9300) cfs

surface heat loss coefficient = 1.33 x 1073 £ps

effective surface area = 1.7 x 108 ftz

20(500) + 19.2;220)' \
9300 + (1.7 x 109 1.33 x 10-9

1.28 °p

20(500) + 19.2(250)
6300 + (1.7 x 16°) 1.33 x 102

1.73 °F

13



= 20 OF " AT, = 19.2 OF

P2
QQP]. = 500 cfs - QQp2 = 250 cfs ’

Ay 1.7 x 108 g?

Qp =Qf + R
9000 + 300 = 9300 (£from dye release data)

o
]
f

6000 + 300 = 6300 Efrom Bowden, 1967)

ot
°
n

k = 2.8 x 1077 fps

&Tp = ?P Qp

(1) Ty = 20(500) + 19.2(250) o
9300 + (1.7 x 10°) 2.8 x 107°

= 10.000 + 64800 = 1.05%°F
14,060 - -

(2) +Tg* = 14,800 = 1.34 °F
6300 + 5100




United States Department of the Interior

OFFICE O THE SECRETARY
WAS HINGTON B.Co 20240

ER 72/488
| | JuL 26 BT

e

L

Dear Mr, Leslie:

This is im re5ponse to your letter of April 21, 19??
requesting our comments on the Corps of EnglneenS‘ draft
environmental statement dated March 15, 1972, on environ-
mental considerations for Newington Generailng Station
Unit No. 1, Rockingham County, New Hampshire.

Beneral

This Depaitment commented on'chis'ppoﬁecL in response to.
the Corps of Englneers' publlc notlce No,' 71-110 dated
Novcmbep 30, 1870,

Many of the inadequacies of the applicant's predictions of
envircemmental impacts are recognized by the Corps of
Engineers on pages 84-87., We assume that these 1nadeqUacies
which are pointed out will be a basis for requiring the
necessary Further background data to support these predic-
tions. Our detailed comments are presented in the follow~
ing paragraphs according to specific sections in the state-
ment or dccordlng to 8pcclf1c subjects.

. Historical Significance

The final statement should show evidence of reference to

the National Register of Historic Places and should: indicate
if any National Register properties would be affected by the
proposed project. Properties which would be. affected should
be identified and the nature of the effects should be ‘
analilyzed. Also, the environmental statement should contain

a recond showing compliance with Section 186 of the National
Historic Presepvation Act of 1866 (80 Stat. 915) in accord-
ance with procedures of the AdVlSOﬁj Council of Historic
Preservation as they appear in the Federal Register, March 15,
1872. The environmental statement should also show evidence
of consultation with the New Hampshire and Maine State
Liaison Officers for Historic Preservation concerning
historic properties under consideration for nomination to
the National Register which could be affected by the
proposed. actlon. The titles and addresses of these officers

. are:
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Commissioner, Department of Resources
and Economic Development

856 State House Annex |

Concord, New Hampshire 03301

Director, State Park and
Recreation Commission

State Office Building

Augusta, Maine QU330

The final environmental statement should reveal whether or
not archeolpgical resources exist on the project site. If
such resources are found on the site, the statement should
contain an evaluation of their 31gn1fncance, assess the
impact of the proposed project on them, and recommend action
to mlt;g_te any adverse effects. We suggest that consulta-
tion on this matter be held with Mr. Howard R. Sargent,
Department of Anthropology, Franklin Pierce College, Rlndge,
New Hampshare 03461,

Planned Operat:on

‘ Accordlng to information presented on page 2 the plant

- will normally operate only five days per week for about

16 hours per day. The occurrence of shutdowns and the
accompanying effects on aquatic life should be considered
in relation to plant operation as discussed in this section,

Variations in plant operation could cause significant .
temperature fluctuation in the Piscataqua River, particular-
ly in the vicinity of the plant discharge when there exist
the possibility of fish being attraqted to the warmer water.

Cooling Water System

It is stated on page 5 that washings from the screens are

to be collected in a trough and returned to the estuary.

We recommend that debris, dead fish, and other accumulations
not be returned to the estuary but be disposed of as non~

contaminated solid waste. The procedure for disposal should’

be described in the final environmental statement.

Flue Gas System

-

The "0.005 grain/ACFM" on page 7 should read "O. 005 greln/
ACF. M
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‘Seasonal Temperature Variations

Dye studies by Webster-Martin, Inc. indicated that only’
two days were required to replace all water in the area
of the plant,. Such a rapld flushing of a tidal estuary
is most unusual even in the presence of large freshwater
inflows .and is therefore questioned. 1In order to give
additional basis for such a conclusion the magnitude and
_variation of freshwater inflows should also be included.

Temperature Profiles

‘Temperature measurements were not made during the months

of January, February, and March. We feel that environ~
mental studies should also include measurements during :
these cold months of the year. - OCur con”ern for the aquatic
Jife which will be affected by this plant is primarily
during the cold season due to the planned operation of the
plant. :

/ .
Thermal Addition

As pointed out by both the applicant and the Corps of
Engineers, the combined heat load on the Piscataqua River
and estuary resulting from the operation of the proposed
Newington Power Station, combined with ‘that now being
produced by the existing Schiller Station, located 0.2
miles downstream, may be excessive during certain critical
perlods. The applicant's analysis of the heat distribu-
tion and bulldup for the new plant and for the two plants
comblnod is reasonable; however, we have some reservations
since the temperature rise for the Schiller Station was
calculated rather than actually measured. It is suggested
that actual temperature patterns produced by the Schiller
Statlion be observed during a critical period and the results
extrapolated to the Newington Station. If the actual water
- temperatures produced by the Schiller Station are too low
for accurate measurement or a full-load condition is not
reached and maintained for a sufficient length of time,
the injection of a dye tracer into the cooling water and
the measurement of the heated water-dye plume would: yleld
data adequate to predict the thermal effwcts of the
Newington Station as well as the combined effects of the-
two stations. -




Figure 25 A shows that most of the water surface at
Sectlon "D-D" will be affected by & temperature rise of
1.59F, or greater during mean low water conditions. The
remalnlng surface width which is affected by less than
1.59F, rise ic not great enough to meet the water quality

criteria for zones of passage as suggested by the National -

Technical Advisory Committee .in its report dated April 1,
1968, to the Secretary of the Intericr nor does it con-
stliute a sufficiently large enough zone to adequately
provide for the free passage of fish as viewed by thls
Department. We strongly recommend that the applicant -
consider measures of alleviating the ‘thermal barrier to
be created by this project, including modification of the
discharge. structure or reduction of power output during
critical periods. The poqs1bﬂ1ty of a thermal barrier
forming in the vicinity of Boiling Rock is recognized on
page 86, This discussion should also relate to. any
additional units considered for this site.

Dredge and Till

- As 111ustrated on figure 26, a portion of the Piscataqua
River will be filled below the mean high water line for-
plant installation. ‘A discussion of the environmental
impacts caused by this filling should be given.

Entrainmént and Entrapment -

The study of the effects of entrainment on planktonlc
forms mentioned on page 57 should be expanded. Sampling
times and frequencies should be modified to cover both
daytime and nighttime periods of the same day at various
tidal cycles.

Accordlng to information on page 59, the proposed intake
velocity will be limited to 0.68 to less.than 1.0 fps.

In general, this Department thinks that intake velocitiles
should be limited to a maximum of 0.5 f£ps in order to
control *the impingement of organisms to an acceptable
level. Evidence at Indian Point Unit 1 and other power-
plants has shown that even with low intake velocities the
ability of aquatic 1life to avoid impingement is often
questionable esnecially when cold watepr temperatures are
involved. A discussion of future studies to evaluate
fish impingement at this- site should be included in the
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statement as well as methods' by which the intake structure
might be modified to reduce or eliminate this loss.

. Stack Emissions

Major air pellutants are indicated to be particulates,
sulfur dioxide and nitrogen oxides. The permissible -
- sulfur content of this fuel o©il may turn.out to be slightly
less than 1 percent sulfur, but as a first approx1matlon,
l percent sulfur content seems reasonable. Nitrogen ox1de.
formation will be minimized by reduction of excess air in
the fuel-firing process and by use of tapgentlal flrlng
Research has indicated that improvement in NO_ control
" may be obtained by using such techniques and partlcularly
by reduced air usage. No proven reliable alternative is
presently available 'for substantial removal of NOy, from
combustion gases.

ggmulatiVe-Effects

In order to fully assess the expected cumulative environ- .
mental effects, the contemplated vltimate development of
this site and other areas which may impact on this prcject
or be impacted upon by this project should be described.
In scme cases the summation of individual environmental
impacts of actions are less than the cumulative impacts

of these same actions due to the interactions of impacts.

Alternatives'to'the'Proposed Action

We believe that the statement should discuss alternatlve
cooling systems and alternative modifications to the
propcsed once-~through system. This section is incomplete
without a discussion of the use of cooling towers, cooling
ponds, and modification of the once~ through system, along
w1th their env1ronmental effects. .

We hope these-comments will be helpful to you in the
preparation of the final environmental statement.

B Si-r;j?jyoz{;% /

27 L. y

| peputy Assistang oecretary of the i}terlor
Mr. Johﬁ William Leslie ' _ S . .
« Chiefl, anineerlng DlVlSlOn ‘ . : _ : ‘ R

New Enﬁland Division

“Corps of Engincers . .

L2 Trapelo ROAd . L s e
>“~~Waltham Vascachusettsi 0215%1547 R S RNt
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Washington, D.C. 20230

June 22, 1972

‘Mr. John M. Leslie, Chief
Engineering Division

U.S. Department of the Army,-
- Corps of Engineers

- 424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie:

The Department of Commerce reviewed the "Newington Generating
Station, Unit Number*1l, Newington, New Hampshire," draft
env1ronmenta§ statement and forwarded our comments to you on
June 7, 1972»

l
Since that time, additional information has been developed
which is pertinent to the project. This additional informa~
~tion is offered for your consideration,

The Corps of Engineers itself has included criticisms and :
suggestions regarding the environmental studies, with which we
substantially agree. We offer the following comments in order
to clarify facts or interpreation regarding the control of
biological Ffouling in condenser cooling water lines, and to
correct a few critical errors that appear to be typographical.

Under The Environmental Impacts of the Proposed Action, on
page 58, crustacean larvae and fish should be added to the list
of plankters to be observed through the entrainment cycle.

.The subject of anti-fouling measures, treated on pages 64-67,
is not throughly considered. Our comments on the various
alternatives presented are as follows:

(1) Chlorination"is_prOposed by the applicant, 1In and of
itself, this anti-fouling method is undesirable and should be
avoided if possible. Moreover, the levels recommended by EPA
are so low as to be of borderline effectiveness, if not
complete ineffectivenegs, for controlling fouling organisms,

150

e s ———— A R 1 LTS S s T T ST RS AP

THE ASSISTANT SECRETARY OF COMMERCE i

TSN gt e

i



-2 -

(2) The principle of recycling cooling water to raise
the temperature to @ level lethal to fouling organisms seems
to have been misinterpreted or not fully considered by the
applicant’s engineers. The proposed mode of operation calls
for inoperative or low-load periods at night and on weekends.
Prior to such a shut-down, the entire intake-discharge
system could be sealed off, the temperatures increased to |
lethal limits, and the water allowed to .cool before discharge
into the river, If low-load or standby conditions require
some cooling water, a much smaller standby pump and piping
could be installed to achieve this and 1t'm1ght also be -
possible, through greated reduced flowj-to increase the main
system temperatures sufficiently while, because - of the low
flow, not affecting water temperatures out31de the approved
nummgémm N

(3) The discussion of intake vélocities on page 66, lines
15-20, seems related not to the subject of anti-fouling
measures, but rather to the previously discussed subject of
entrainment. In any case, the idea of increasing water velocities
to the point where settlement cannot occur may not be practical
for such a large circulating system, Even in situations where
. this method has been possible in straight piping, any alteration
in pipe configuration that causes turbulence or slowing of
" current flow would encourage settlement of organisms. -

‘(4) The utilization of fresh water to kill fouling
organisms would require periods of nearly a week to kill such
durable forms as mussels and barnacles. This method generally
has been considered ineffective in the control of these:
organisms by laboratories and aquariums having sea water systems.

(5) - The application of epoxy or any other hard, glossy
finish to the inside of the system will not eliminate fouling,
The only coatings that are effective in reducing fouling are
those that slowly degrade, releasing toxic substances into the
surrounding water.

Regarding Any Adverse Environmental Effects which Cannot be
Avoided Should the Plan be Implemented, the criticism and
comments offered by the Corps of Engineers on pages 84-90,

with regard to the predictions and conclusions given by the
applicant, seem to cover the subject. We agree in general with
the recommendation for more specific and in-depth studies,

-,
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rather than for the general ecologlcal survey type of study
that is sufficient only for background information. . The .

. comments by the Corps of Engineers also echo the comments
submitted last year by the Bureau of Sport Fisheries and
Wildlife. :

On page 88, 11ne 4, the reference to "200 plankton“ probably
should be altered to read "Zooplankton,"

Pertlnent to Coordination with other Agenc1es, coordination
with the National Marine Flsherles Serv1ce may be obtained
by contacting:

-

Russell T. Norrls, Reglonal Director
Northeast Reglon

Natignal Marine Fisheries Service
Federal Building

14 Elm Street

Gloucester Massachusetts 01930

We hope these comments w111 ‘be of further 3831stance to you
in the preparatlon of the flnal statement.

Slncerely,

MWM

Sidney R Galler
Deputy A531stant Secretary
for Environmental Affairs
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THE ASSIST. AT SECRETARY OF COMMERCE
Washington, 0.C. 20230 . .

June 7, 1972' )

Mr, John M. Leslie, Chief
‘Engineering Division

‘Us S, Department of the Army
Corps of Engineers: o

424 Trapelo Road :
Waltham, Massachusetts 02154

Dear Mr. Leslie:

The draft environmental statement fo¥ the '"Néewington Gener-
ating Station Unit Number 1, Newington, New Hampshire", re-
ference NEDED-R, which accompanied your letter of April 21,
1972, has been received by the Department of Commerce for
review and comment.

The Department of Commerce has reviewed the draft environ-
mental statement and has the following comments to offer
for your consideration.

The environmental statement seems to be concerned with the
impact on the biological environment and does not provide
sufficient information on the atmospheric environment. The
only substantive statement made with regard to atmospheric
pollutants is on page 77 where it states "preliminary es-
timates by the applicant indicate that ground level con~-
centrations of the contaminants emitted from the Newington
Station will be.well below federal and sftate Ambient Air
Quality Standards even under adverse meteoroclogical condi-
tions." There is no indication that the federal govern-
ment has, on a technical basis, evaluatel these "preliminary
estimates'. The studies and estimates, which apparently
have been made by the applicant, have not been made avail-
able to the reviewers.. Although stack height (410 feet)

" and stack gas exist temperature (510°F) are specified, no
mention is made of stack gas exit velocity or expected con-~
taminant release rate (micrograms/sec) to the atmosphere.
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Finally, since no meteorological data or assumptions are
made available in the draft environmental statement, we

are unable, at this time,to evaluate whether the applicant's
contention that air quality standards will be met is valid,

~In summary, we find the air quality evaluation in the draft
environmental statement to be inadequate.

We hope these comments will be of a331stance to you in the
-preparation of the final statement. .

Sincerely,

Deputy ‘Assistant Secretary
for Environmental Affairs

/
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DEPARTMENT OF TRANSPORTATION Address reply to:
g ! : COMMANDER (pil)
UNITED STATES COAST GUARD First Coast Guard District
J. F. Kennedy Federal Bldg.
Government Center
Boston, Mass. 02203

Tel: 617 223-3630

P2 e

From: Commander, First Coast Guard District

To: Division Engineer, United States Army Corps of Engineers,‘
New England DlVlSlon .

_Subj:. Comment on Draft Environmental Statement for Newington
Generating Station Unlt No. 1, New1ngton, New Hampshire T

Ref: (a) NEDED-R of 21 Apr11 1972

1. After a thorough review of the referenced project, we have concluded
that it will have no environmental impact on the Coast Guard's roles
-and missions. We therefore, have nojobjections to this project..

/ .-B\Igz z :

By direction
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STATE OF NEW HAMPSHIRE

FiSH AND GAME DEPARTMENT

34 BRIDGE STREET
CONCORD, N.H. . 03301

BERNARD W. CORSON - ' June 5, 1972
. PIRECTOR o ?

John Wm. Leslie

Chief Engineering Division
Department of the Army

Corps of Engineers

L2L Trapelo Road -
Waltham, Massachusetts 02154

Dear Mr. Leslie:

Our staff has reviewed the environmental statement for Newington
Generating Station #1, Newangton, New Hampshlre and have the fcliowung
comments

Basically we agree with this environmental statement. We do have
a few minor comments and a few places where we wouId Tike to hlghllght
your criticisms. . These are as follows:

In the center of page 15 it is stated, “Evantually it "is hoped
that this fishery will be self-supporting, receiving no further hatchery~
raised fish.,!" We bellcve this statement to be incorrect. While we intend
to take every advantage of naturally reared smolt it is our opinion that
the tributary system to Great Bay is not capable of supporting a sufficient
number of smolt to provide a fishery. Therefore, the hatchery product will,
in our 0p|n|on, always be of |mportance

We should like to elaborate a bit on the Corps comments in the last
paragraph, page 53. Here it is stated that '"The zone of passage, although
seemingly within the guldelines of 50% of the river cross-section is near

critical limits under slack tide conditions (figure 25A)." We believe this
paragraph is of extreme importance, partlcu!arly in view of the fact that
this plant is called Newington Generatlng Station Unit #1, If, in fact,

this zone of passage proves to be nearing the critical limits after opera-
tion begins it would be our opinion that no further units could be added
without being coupled with adequate cooling facilities.

In the first full paragraph on page 54 temperatures to be measured
at the edge of the mixing zone are cited. We believe that these temperatures
are not reatistic for the northeast, as our waters are much colder than
those found further south. |In otHer words, it is our opinion that the
' tmportant'criterla is that temperature rises at the reference stations do
not exceed 1.5°F during July, August, and September and 4°F during the
remainder of the year.
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‘Mr. John Wm. Leslie (continued) .+ June 5, 1972

1t is our opinion that the most crltacat temperature problems may
occur at the "narrows'' just below Shiller Station, where it is poss;b‘e
that the heated effluent may create a block to migratory fish. We would
suggest, therefore, that temperature profiles be taken at this point in
~addition to the ocher profiles proposed, It is our understandlng that
Public Service Company agrees to incorporate this in their future studies.
One possible effect of this heated effluent could be to block the upstream
migration of fish such as coho salmon and strlped bass. ' We Jhave requested
and Public Service Company has agreed to beef up .the sonic . tracklng of
these two species. It is essential that we know the rate and route of
migration. of these species past the plant previous to operation. These
studies must be continued in the post operational phase in order to
determine the effects of the plant upon. these species. . '

One major concern is that of entrainment and entrapment of eggs
and larvae of fish, We believe the eggs and larvae of certain species
such as alewives, river herr:ng, menhaden, smelt, and silversides may be
particularly susceptible to. entrainment and entrapment. The fact that
the power company will only be taking a small volume of the total flow
through the plant may have no real bearing on the matter. It is essential
that the time and route of migration of these species past the plant be
determined, {f, for example, large numbers were found to be migrating
directly in front of the proposed intake structure it would be possible
to entrain most of the recruitment in the cooling system. This could "
cause elimination of the species. We strongly recommend, therefore,
that studies in the immediate vicinity of .the intake and across the
channel be intensified in order to determine the percentage of eggs,
larvae, and juveniles that may be endangered from entrainment and entrap-
ment,

We concur with the recommendation of the Environmental Protection
Agency that the concentration of chemical biocides {chlorine) should not
exceed 0.1 ppm at any time, »

In the Tast full paragraph on page 83 the following statement is
made: ''Since natural temperature variability throughout the estuary is
considerable a temperasture increase of this magnitude will not have, in
the applicant’s judgement, any measureable affect on the biota of the
estuary."" We do not believe that this is a justifiable conclusion, as
it has been proven many times that only slight changes in natural tem-
peratures can cause changes In the biota.

At the top of page 84 it is stated, ''Since the present discharge
from the Shiller Generating Station has apparently not interfered with
fish passage there should be no significant interference with migration
of fish into and out of the estuary as a result of additional thermal
retease.! We do not believe that this is a justifiable conclusion based
on the data presented in the report, Additional studies must be conducted
before such conclusions can be drawn. :
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Mr. JOhn Wm. Leslie (contihued) o - . . June 5, 1972

_ The follownng paragraph relatlve to entra:nment is also, in
our opinion, not a justifiable conciusion, This matter has been discussed
in some detail prevuously.

U We agree wlth the comments of the Corpc that begin in the last
paragraph at thé bottom of page 84 and continue onto the top of page 85.
It is our understanding, however, that additional reports which are not
yet available will ease pur minds in this matter and that the studies
currently being conducted are in fact in~depth studies, If this is the
case, we would recommend that any addntuonal reports be appended to this
environmental impact statement

in the first sentence at the top of page 102 it is stated, ""There
might be an adverse affect .M We suggest that the word "might' be changed
te Mwill', ‘ Lo '

Sincerely yours,

Ol"S n

Dlrectqr

. ;-
U NS, L

BWC/pd
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State ofv New Hampshire

Office of State Planning Wt -
STATE HOUSE l;‘\.:NN EX, CONCORD, N.H, 03301 R :
: Co i T MARY LOUISE HANCOCK

"PI_.AHMJND DIRECTOR
N

-l.ﬁt! =

June 12, i972

Mr. John Wm. Leslie

Chief, Engineering Division
Uu.s, Army Corps of Engnneers
L24 Trapelo Road . , ‘
Waltham, Massachusetts 0215&

.

RE: NEDED-R
Dear Mr. Léslie:

My staff has reviewed the draft envi}onmentai statement for Newington Generating
Station, Unjt No. 1, Newington, New Hampshire, prepared for Public Service
Company of New Hamp;hlre. ' o R

We thoroughly concur wnth the Corps"skeptECISm (pp. 84-~88) of the applicant's.
predictions of minimal adverse effects. The studies done to date clearly - do.

not support the claims made by the applicant in Section &4, "Adverse Envxronmental
Effects Which Cannot Be Avoided ShouId the Proposal be lmplemented v

We have reservations about a number of items beyond those delineated by the Corps

First, the applicant forecasts no measureable effect on btota as a result of
the temperature rise of the estuary. Although it is desirable to look for
potential effects in the entire Great Bay and Little Bay complex, it is not
sufficient. The temperature of the entire estuary may well be raised less

than 19F. That, however, does not address the question of effects on organisms
in those parts of the Piscataqua River which will experience considerably
greater temperature increases because of their proximity to the outfall.

Although the temperature predictton studies indicate that even at slack tide
the plant will conform to New England {nterstate Water Pollution Control
Comnission standards, this is no assurance that there will not be interference
with fish migration. Standards are manmade and hence imperfect. They shouid
not be used as substitutes for adequate research find ' ngs.

Very little attention is given to rates of temperature fluctuation. Since
Newington is designed to be a cycling plant, rapid changes in temperature are
apt to be the rule rather than the exception. |In spite of this, the applicant's
predtctlons assume base load operat:ng character:st:cq - ,
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Mr. John Wm. Leslie . -2 '  June 12, 1972

The applicant's concern for thermal effects on biota other than migrating

fishes appears to be exclusively limited to lethal effects. These are not

the only thermal effects, nor, in fact, are they necessarily the most important.
Since many significant effects occur at Sub-lethal temperatures we are disturbed
that the appilcant has ignored them.

Although the proposed intake velocity of 0.68 fps. to tess than 1.0 fps is’
sufficiently low to allow some organisms to avoid entrainment, it is still
high compared to the 0.5 to 0,75 fpS recommended by the Bureau of Sport
Fisheries and wlldllfe

The narrow diStribution which characterizes nearly 60% of the subtidal benthos
sampled warrants more careful consideration than it is given here. Species
diversity is a valuable measure of the condition of an ecosystem, and the
maintenance of a high level of diversity should be sought.

Ftna!ly although the |nterests of the Corps in this proposal are water oriented,
an environmental impact statement should not be limited to the concerns of

the proposing agency. The brief section which deals with stack emissions s

- altogether lacking in detail. What meterological conditions prevail? ‘What
quantities of particulates,. SOX; and NOy will be emitted? What is the design
.effic:ency of the precnpitators? What are the potential health and aesthetic
effects of the sub-micron particulates which the precipitators cannot remove?
None of these questions is raised hcre, much less answered Yet they are
questlons which deserve a broad reviow. s :

Thank you for the opportunrty to comment on th:s draft We are hopeful that
our comment will be of some small help to you. - ‘ ‘

. Slncereiy, A
"e ‘* &lw (/(—ﬁv_mt.-qq_

" Mary LOU|se'Hancock
Pianning Director

MLH:s fyv:

160

e oot




{ARD A. BUCK

COMMISSIONERS

EPH . GAULIN, P. E.. CHAIRMAN
ERT C. POTTER, VICE CHAIRMAN
Y M. ATCHISON, M, D., M.P, H/

ALD C. CALDERWGQOD. P, E.

NARD W. CORSON - MWater Supply aud Prlintion Coutrol . G!nmmxhsmu‘
. :2§f M. FEYNN e - Preseeft Park
T. HAMILTON - : L .
Y LOUISE HANCOCK IJ @ wnx gE—_lnE ﬁnuﬁﬂu ﬁgdh I
RGE M. MCGEE, SR, - Gagrord 02301
) NE L. PATENAUDE
5 VAROTSIS

4 W. YORK S June 6, 1972

Mr. David Dupee ‘

New England Div., Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Dupee:

STAFF

WILLIAM A, HEALY. P. E.
EXECUTIVE DIRECTOR

THOMAS A. La CAVA, P, E.
DEPUTY EXECUTIVE DIREST
AND CHIEF ENGINEER

© 'GLARENCE W. METCALF, M. P

DIRECTOR OF
MUNICIPAL SERVICES

Subject: 15 March 1972 Draft Environmental Statement for Newington

/ Generat1ng Station Unit No. 1

In accord with the letter from your office dated 21 April 1972,
subject as above, and accompanying the subject publication; this agency

wishes to submit these following comments:

page 8 'and pages 77—78;. No maximum decibel level is stated,

pages 64 and 65; Although the “EPA has recommended that the
maximum concentration of chemical biocides not exceed 0.1 ppm _
at any time--," this agency has agreed to"--~discharge of 0.3 i

ppm maximum chlorine residual--;" because of the high chlorine
demand and large volume of the receiving waters, also to
establish the fact that the chlorine demand within the system

is being satisfied.

pages 68 and 69; The proposed effluent standards for other station
wastes are those maxima set forth on page 2 of this agency's "Final |
Permit to Discharge," issued to Public Service Company of New :
Hampshire far their Newington Fossil Fuel Electric Generating

Station, and dated 13 Qctgber 197%.

pages 74 and 75, Is there no way the drmestic sewage from the
proposed plant may be picked up by the City of Portsmouth or
Pease Air Force Base, rather than be treated on site.

page 79; Cu]vert1ng of streams requires a permit from the Special
Review Board and under RSA 149:8-~ -a and should be considered under

Dredge & Fi1l on pages 55 and 56.
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Mr. David Dupee 1 o - 2- o ':"June'ﬁ, 1972

pages 82 through 90; The on-going e¢o1ogy.and water quality
 monitoring program is a requirement on page 3 of this agency's
" Permit to Discharge dated 13 October 1971, and mentioned above.
This comment is_aiso applicable to the 1a§t Sentence on page‘gg,

- Aside from thesé'COmments, fhose'who read the repoft'feTt‘that
it was most complete, and well and objectively done. . )

Very truly yours,

~ i \:S;;téjj' .

jb’%agé & Pt IL
| (E. E. Towne

-Biologist

RET /mad

.
ey el
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Tlte Btate of New Hampshire

COMMISSIONERS

ELIZABETH A. GREENE, CHAIRMAN
RAYMOND H. ABBOTT, Jr.
WILLIAM E. ARNOLD

STACEY W. COLE

HENRY J. ELLIS
ROLAND E. FICKETT

JAMES F. McCOCEY, M.D. \ ) Air liullutinn (Enntrnl @ onuuissinn ’ FORREST H. :BUMFORD

HOWARD W. NORTHRIDGE TECHNICAL SECRETARY
LIS TR, 5} South Spring Street April 26, 1952
Cuncard |
03301

Mr. John William Leslie

Chief, Engineering Division

Department of the Army

New England Div., Corps of Engineers

b2l Trapelo Road i
Waltham, Mass. 02154

Dear Mr. Lesltie:

We have reviewed the draft environmental statement for Newington Generation
Station Unit No., 1, Newington, New Hampshire, with respect to air poliution
potential as well as applicable rules and regulations and will make the following
comment s and suggestions,

First, it must be understood that the maximum sulfur content of the oil be
one percent. Any increase will have a significant effect on the air quality in
that given area.

Second, reference was made to air quality studies for ground level concentra-
tions of S$0x, NO, and particulate matter. A comparison was made between calculated
concentrations and observed concentrations, The Agency is not aware as to the
nature of such sampling, the time period of this sampling, and the parties involved
in this sampling. For verification purposes, the Agency would appreciate receiving
this data. :

Furthermore, results of preliminary studies indicate that the ground level con-.
centrations for the above pollutants will be less than the air quality standards
for the state. Combined emissions from Schliler and Newington Stations indicate
again that the standards will be achieved. However, there does not appear to be
any indication as to the percentage contribution of each respective source to the
air quality. Other major sources are located in this area and must be considered
in evaluation of the overall air quality. Again, the Agency would like to be
informed as to the method of determination of such air quality levels, -

Since the FAA has placed a limitation on the stack height of this installation
and because of its proximity to Pease Air Force Base, there has been no reference
made to any possible visibility effects in this area and |mpi|cat10ns that may
arise to aircraft travel. : .



© ¢ Mr. John William Leslie
< Page 2
~April 26, 1972

o Finally, the Newington sources must comply with all New Hampshlre regulations.
.. especially Reguiatlon No. |6 Permit System.

X - Yo
I hope these comments and 5uggest|ons are of value Lo your final statements,
If | can be of further assistance, p!ease advise,

Sincerely,

A

/ % c‘-’f’iz?— 2]
“Forrest H. Bqu rd, P.E,
Director _
Air Poliution Control Agency

DRL: cg ' 7
% cc: Dennls R. Lundervnlle

Public Service Company
0ffice of AttOrney General
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" HENRY J, ELLIS

COMMISSIONERS

ELIZABETH A. GREENE, CHAIRMAN
RAYMOND H. ABBQTT, JR.
WILLIAM £, ARNOLD

STACEY W. COLE

ROLAND E. FICKETY " Ty PY. FORREST H. BUMFORD
JAMES F, MCCOOEY. M.D. S\:r Hollution Gontrol Gommission g :

HOWARD W. NORTHRIDGE TECHNICAL SECRETARY
gR) ;%nuth S'prmg Sirert

LOIS TAYLOR
(!Innrurh _
' 03301 : A :

July 12, 1972

Mr. Gilbert Chase

Dept. of Army

New England Div, Corps of Englneers
424 Trapelo Road

Waltham, Mass. 02154

Dear Mr. Chase: - : o

Confirming our telephone conversation we did manage to find. the
letter from the Public Service Company of New Hampshire relative to
our comments on the environmental impact for the Newington Generating
Station No. 1. ‘ ' -

We agree with them but do have some reservations concerning the
predicted levels of sulfur dioxide, as we do not feel that sufficient
monitoring stations have been set up in th:s state to gnve us enough
information for our computers.

Weare in the process now of an extensive statewide neﬁkork and
within another year we will have quite a lot of data on sulfur dioxide,
oxides of nit rogen and particulate emissions,
' ‘
Generally speaking, however, they seem to have answered most of
the questions which we raised.

Veky truly yours,

Director
Air Pollution Control Agency

w,

FHB:cg
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PUBLIC UTILITIES COMM!S.SION‘

‘26 PLEASANT STREET
CONCORD
Q3301

TELEPHONE AREA CODE 603 .
271—-2452

FRANGIS J. RIORDAN:
’ COMMISBIONER i
CHARLES P, AMYDTli
SECRETARY
DAiSY Y. JEweELL
ASSISTANT -SECI‘!ETARY
JOHN F. KERWIN =
RATE ENGINRER

RARD O, BERGEVIN
COMMISs_!ONER
MUND L. BARKER
CHIEF ENGINEER
HASLOW E. MELVIN
_#SPORTATION DIRECTOR

loHN W. MCKEE
FiINANCE DIRECTOR

ALEXANDER J. KALINSK! . .
CHAIRMAN N : . "

June 6, 1§72
John Wm. Leslie, Chlef Engineering-Divisioh

Department of the Army
New England Division, Corps of Engineers

-~

424 Trapelo Road ‘ . ‘
Waltham, Massachusetts 02154 - o Attentiont NEDED-R
‘ Newington Generating Station

Dear Sir:

‘ In rePly to your letter of April 21, 1972, the only comment this Commlssion
has to make in the area of our jurisdiction is that the Newington Generating Station
is vitally necessary to meet the load forecast at the time of the station’s projected
completion,

: To that end we would encourage the Department of the Army to complete its
studies promptly and issue the necessary permits on a timely basis, so as to permit
completion, with whatever modifications may be nécessary, in a manner that will have -
no adverse affect on the publie with resPect to the avaxlability of adequate electri-
cal energy, : . ‘

Very truly yodrs, _
N. H. PUBLIC UTILITIES COMMI SIOﬁ/

7

o - | *‘//(’3% 7. ’C/"GC/(/C/
C : Alexander J_/Kailnsk
Chajirman’

AJK:RR
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NEW ENGLAND RIVER BASINS COMMISSION

‘ 55 COURT STREET ¢ BOSTOX, MASSACHUSETTS 2105
NERBC - PHONE (617} 2236244

May 1, 1972

Mr. John Wm. Leslie

Depa.rtment of the Army

New England Division, Corps of Engmeers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie: ' . e

In accordance with your request, dated 21 April 1972, the
draft environmental statement for Newington cycling plant
has been reviewed, The review has been limited to
features on which we have had special interests such as our
Seabrook Report. Comments are as follows:

1. The Public Service Company of New Hampshire
originally planned for the Seabrook Nuclear Plant to be
constructed on this site. The nuclear plant was moved
during the site planning primarily because of severe design
requirements of the FAA for structures in the vicinity
of glidepaths of runways of the Peasé Air Force base, Itis
noted that the cycling plant would have a stack 410 feet high.

In the environmental statement there should be some consider-
ation of the environmental effects of the stack on the operations
of the airbase and safety hazard involved.

2, Recommendation No. 1 of the Seabrook Report states -
that "'Public agencies considering licensing and operating
requirements should take into account not only tke environmental
effects of the first unit when issuing licenses and permits’
for that unit, but also environmental effects of the ultimate
construction, Otherwise, design precedents could be set
which could preclude optlmurn protection of environmental
values affected by additional units - 1
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In the draft statement for Newington no mention is made

of a second unit or potenhal units at.the Rollins Farm site and
‘at Schiller Station,. all of which would utilize the same

waterway for coohng water, According to the report° Planning
for the Year 2000, published by the Public Service Company .
of New Hampshire, a second unit of 600 Mw could be added at
Newington, .and a 2000 Mw development could-take place at'Rollins
Farm, No mention is made in the report of other development at
Schiller Station, however, there rnay be such possibilities. With
an ultimate devglopment of 71/2 times (or more) the initial unit
capacity, at least some consideration should be given ultimate en-
vironmental effects in the draft statement.

Sincerely yours,
9

5 |
SRYANE /I)(.ya((
Robert S, Restal

Senior Staff Associaie . -

RSR /mph
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Paul H. Shore

NEW ENGLAND ENERGY
POLICY STAFF
SIX BEACON STREET - SUITE 200

BOSTON, MASSACHUSETTS 02108
Telephone (617) 742-7540 '

Executive Director e -~ June 22, 1972

A Feim e

Mr. John W. Leslie
Chief, Engineering Division

' New England Division, Corps'of Engineers
. 424 Trapelo Road

Walthan, Mass. 02154
Reference: Newington
Dear 5ir:

We have had the opportunity to consider further the draft environ-
mental impact statement for the Newington Generatiom Station. We re-
sponded originally in our letter dated May 26, 1972 (copy enclosed),
and would like to amend that letter with the following additional
comments. ' .

In the draft environmental statement attention was directed to the
physical plant of the generation facility. Our additional comments
concern the fuel delivery and handling operations. We see no mention
of the ship handling other than "increase of potential and spillage
due to increased oil tanker service required” in the last paragraph on
page 1. What concerns us is that, if the intent of NEPA is to consider:
the total operation of a fadility, should not the fuel handling be con~

" sidered as an integral part also?

The NEEPS is not intimately familiar with all operations of ship

. handling. We observe, however, a narrow channel approximately 5 miles

long within a large estuary system. The channel above the Schiller
Stations appears to be adequate to turn a large tanker around only at

- a slack tide and only with the help of several tugs. The concrete wharf

next to the Schiller Station would seem adequate for only smaller tankers.
If the oil is brought in in the smaller, more maneuverable tankers,the
large number of fuel transfer operations as well as the increase in
number of tankers may create problems. If the tanker size is increased

.to.the larger tankers are the ' probabilities of groundings due 'to

the short inter-tidal movement period serious? What protection against
spills will be used during high volume fuel discharges?  Can the larger
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To J.W. Leslie (NEDED-R) . (comtd.) . o el22/72
C/E Waltham, MA - - o . .

tankers be maneuvered safely in such a narrow channel? Where will the

fuel be stored for the new facility?

The continuous pollution from oil spilis has effected the Chelsea

Creek area in Massachusetts so that the ground is essentially coated with’

oil below the high tide line from petroleum tanker hamdling and discharge
operations. What steps are being proposed to prevent this type of damage
to the area around the fuel unleading facility for the Newington plant?
‘The possible affected drainage include the Piscataqua River estuary
including Great Bay, Oyster River, Portsmouth harbor and all the smaller
creeks that border on this tidelands systen.

These are some of the questions that we feel are pertiment t0.a

complete analysis of this project. The generating station should not be -

separated from its operation. Much of the potential environmental
impact involves the fuel supply part of the operation. NEEPS is
concerned basically that this has been not been covered adequately in

the Environmental Impact Statement, Please add this item to those
in'our May 26 letter.

. Sincerely,

G (5 %ﬂ&n/ﬁw/@fe&

Charles MacArthur
Deputy-Dlrector
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NEW ENGLAND ENERGY
POLICY STAFF

SIX BEACON STREET - ‘SUITE ‘200
BOSTON, MASSACHUSETTS 02108
Telephone (617) 742-7540

-

May 26, 1972

Paul H. Shore . ' - _ _
Executive Director . ' . {NEDED-R)
e

Mr. John Wm. Leslie

Chief; Engineering Division
New England Division '
Corps of Engineers

424 Trapelo Road |
Waltham, Mass. 02154

D7ér Mr.‘Leslie:

Your letter of April 21, transmitting a copy of Draft Enviroomental
Statement for the Newington Generation Station te Mr. Richard Wright,

Executive Director of the New England Regional Commission, has been
referred to us for reply.

Our comments are divided into two groups - those related to the
physical plant and its significance in the regiomal power supply, and
those related to environmental questions that are really beyond our
areas of expeptfise but that nonetheless seem pertinent,

Comments in the first group are: ‘ :
1. On page 2, line 2, we suggest chgnging the statement to "and a
‘maximunm heat rejection rate of 2.2 x 107 Btu/hour”, to warn the reader
that this is not a constant rejection rate. The difference betwoesn
average and maximum thermal effects is particularly significant for 4
cycling plant such as the one proposed here. The discussion on Fages
52 and 53 is based on maximum output and shows a lomg-term temperatuie
 .rise of 0.97°F. Similar figures should be provided to show the effecis
of "normal™ (i.e., 16 hrs/da) operation on the temperature rise in the
estuary. Certainly the Statement should analyze the worst possible
situation, whi:h it does, but we think it clould also show what coan-
ditions could be expected under the planned operating patterns.
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To J.W.Leslie(NEDED-R) . (contd) C 5/26/72
C/E Waltham, MA - .

2. In the early years of operation this plant will probably be in use
more than the 16 kours per day on weekdays mentioned on page 2 in section
1, B, b "Planred Operation”. A load factor or 75 percent requires at
least 125 hours operation per week., This will affect the amount of heat
rejected'to the river, as discussed above, but the cumulative rejection
. "will still be well below the maximum possible.

_ 3. The selection of a cycling unit is proper, considering system de-
mand patterns and other available and planned generation. Ia the early
years the Newingtor unit will run more than normal for such a unit. However,
within a few years, when more base load generation is installed, the hours

of operation will decrease and the unit will function more in the range

for which it is most economical. This changing pattern of operatien fa cuoa-
sistent with economical system development and is quite common.

4. The power supply for Néw England in the winter of 1974 will be
adequate if all umits presently under coustruction and scheduled to be in
service before December 1974 actually are in service. The major units
scheduled for service in the balance of 1972 and in 1973 aré expected to be
on line before December 1974, The units listed below currently are scheduled
for service in 1974: :

Millstone No. 2 nuclear = 830 MW April
Bear Swamp No. 1 ‘pumped storage 300 MW May !
Newington No. 1 fossil-oil 420 MW June
Bear Swamp Wo. 2 pumped storage 300 MW July
Brayton Point No. 4 fossil-oil 465 MW Nov.

O0f these, the Brayton Point unit will most likely be delayed due to
cooling watexr discharge difficulties that have already required major chang<a
in the plant arrangement. The Millstone unit is progressing satisfactorily
and should be on-line in time for the winter peak unless some major problezs
are brought to light in the final operating permit hearings. Since this i
a second unit at an existing site, the probabilities of delay are lover than
for a first umit. There is presently no indicaticn Bear Swamp will be lair
by any significant amount.

s

Thus. it appears that the December 1974 capacity should be only 463 :ij'
. watts below that currently scheduled. This provides an instalyed reserve ol

26 percent, which is adequate. If the Newingtom unit should slip more than -
six months, the 1974-75 winter reserves would be reduced to 23.5 percent, ad
amount that is acceptable unless some of the other units listed above 3150’

slip. If any units in addition to Brayten Point and Newington fail to meet
the November 1974 deadline, the reserves available would be considered inaceguates

A

172 , - .
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To J.W.Leslie (NEDED R) (contd) _ ' 5/26/72

~ce:  New England Regional Commission

C/E Waltham, MA
The second group of comments that follow raise questlons which we feel
‘should be considered by others. :

1. Under section lG "Aesthetics Appearcnce" the applicant mentions
landscaping. In section 1A "Site" the landscaping is combined with "natural
succession”. Care should be taken to screen the plant and the switchyards
from Dover Point Road, Woodbury Avenue, and Spaulding Turnpike with attrac—
tive trees and shrubs, not trash growth that could. result from "natural
succession”. T

2. In section ICb, page 4, "Intake", it states the washings from the
screens will be returned to the estuary. It would seem prudent to screen
out any floating debris for proper disposal ashore.

3. In section 2 "Environmental Setting Without the Project" (page 11),
there is mention of a slow reestablishment of the eel grass after a 40-year
absence. Can the effect of increased temperature on this process be
foretold? “%‘ o ' '

3 ,

4. In theisame section (page 17), there is mention of domestic sewage
from adjacent communities. Such discharge should be stopped, and the New—
ington plant sewage disposal should be carefully controlled, as mentioned
on page 75. Under such conditions, water quality might not be a limiting
factor for swimming. ‘ -

We appreciate the opportunity to review the statément.

Sincerely, .

g 9 7‘%7 -

Paul H. Shoae ‘
Executive Director

- . ) L.
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Normandeau Associates, Inc.

: 666 MAST ROAD « MANCHESTER, NEW HAMPSHIRE 03102 » (603) 669-7911

RN
~, 's
h it

ONALD A. NORMANDEAU, PH.D.
HN D. DAVIS, PH.D.

June 2, 1972 '

'
B e

Mr. John Wm. Leslie

Chief, Engineering Division . .
Department of the Army ' . ‘ ' -
New England Division T '

Coxps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02154

. Subject: Piscataqua River - Newington Generating Station
/ Environmental Impact Statement

Dear Mr. Leslie:

We are in receipt of your department's draft report on the New-
ington Generating Station Unit No. 1. Newington, New Hampshire, and
would like to offer some additional information regarding certain comments
on our initial report. The comments presented in the Newington Environ-
mental Statement were apparently bhased on information developed during the
1970 Piscatagua River Ecological Study. This was essentially an inventory
phase. A comprehensive ecological monitoring.and baseline study was initated
in the spring of 1971. A draft report on these studies is enclosed for
your information. Unfortunately, the various study programs conducted
during the 1971 and early 1972 period were not available for incorporation
into the Newington Environmental Statement., Therefore, certain comments
in the statement reflect a lack of knowledge of the existing program. !

!

In the review of the Newington Environmental Statement, we have found f
certain statements which we believe, based on more recently available in-
formation, should be changed. ' In particular we refer to concern expressed
in pages 83 through 100 over sampling freguencies used in some of our bio-
logical and physical programs, and an apparent lack of recognition for
others, for instance primary productivity. Each.of these areas will be
discussed in a topical fashion in the followirn, paragraphs, reference
being made to specific passages in your report which bear on each.

of

. 17k
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Mr. John Wm. Leslie . —2- . ' . June 2, 1972

1. Thermal blockage of the constrmcted portion of the river at
Bo;llng Rock, and the need for more intensive studies in the immediate
Newington Station dlscharge area -~ (ref. p. 83, Para,. l- p. 84, Para. 1;
p. 87, Para. 2): '

LIS N

As a matter of record Station 3 is 1,500 feet directly off
of, and not upstream, of the proposed discharge. This station
is in the channel. However, we Qo intend to augment our tem-
perature monitoring in this area, as well as in the vicinity
of Station 15, which is where the river becomes more constricted.
The reason we feel that thermal additions will have little im=
pact upon the existing biota is not that the river exhibits wide
natural temperature variability, but that considerable mixing
occurs in those portions of the river which will receive this
‘discharge. These feelings were borne out in our 1971 monitoring
program, which was qulte comprehens:Lve.

2. Entrainment of zooplankton, especially such meroplankton as
fish eggs and larxvae and bivalve larvae - (ref. p. 83, Para. 1l; p. 84,
Para. 2; p. 88, Paras. 1 and 2}:

Species composition and diversity of zooplankton and phyto-
plankton communities are being monitored at Station 3 on a
monthly basis with replicate samples at surface and 8 meter
depths on both ebb and flood tides. Also, fish eggs and laxrvae
dre sampled on a biweekly basis using coarse mesh meter nets.
Bach of these programs has been or will be increased this year.
A new plankton station has been established at the Newington
intake facility, and meter nets will be used in this area on-
an intensive exploratory basis to determine spatlal and temporal
dlstrlbutlon of fish eggs and larvae.

"y

-

3. Primary productivity - (ref. p. 100, Para. 2}:

This parameter was measured monthly in 1971, and a similar
monitoring program is underway this year. Whereas the 1971
production rates were determined by ox¥gen uptake, future
assessments will be according to the cl!% method.

4. . Sport fisheries, particularly migratory and anadromous species
{ref. p. 84, Para. 3; p. 85, Para. 2; p. 86, Para. 2}:
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Mxr. John Wm. Leﬁlie -3 ' June 2, 1972

We have at present, as we had in 1971, an extensive fishexies
program underway. This includes seining and trawling (replicate
monthly hauls at several stations over the course of the river),
sonic tagging of striped bass and coho salmon, and creel census
for striped bass and rainbow smelt. Bach of these programs has
been set up to facilitate statistical comparison from year to
year, and the seining effort will be further augmented this year
in the Newington area. The sonic tagging program was quite
successful and in 1971 was limited only by our ability to obtain
specimens. This year we have gained permission to utilize gill
nets in capturing fish, and should be able to tag many moxe in-
dividuals.” With respect to populatlon dynamics, we do not feel
that these sorts of statistics are accessible without a vastly
increased effort, partlcularly so for migratory species. " Further-—
more, it 1§Eour opinion that the results obtalned from such an
increase woﬁld be of guestlonable value.

5. Others ﬂref. P 89)*

Studies were implemented in 1971 on intertidal organisms,
benthos, epibenthos, plants, and oysters. The intertidal program
encompasses both muddy and rocky habitats (mostly in the Newington
vieinity). Both intertidal and benthic studies utilize replicate
sampling (10 quadrats/station and 5 grabs/station, respectively),
and statistical analyses for each are extensive. Oyster studies
comprise growth rates, mortallty rates, and spat settlement.

We hope the above study descriptions, although brief, will prove
useful to your organization in evaluating Public Service Company of New
Hampshire's Newington Generating Station in composing a final impact’
statement., If you have any further questions regardlng these matters
please do not hesitate to contact us.

Yours very truly,
' NORMANDEAU ASSOCIATES, INC.

C’/.zfz/ / / kammj\;/p

Donald ‘A. Normandeau, Ph. D.
- President

DAN:sdh

Enclosure (Draft Report - 1971-72)

cc: Mr. Henry J. Ellis 176
Mr. Bruce Smith ’ T
Dr. Lawrence Frederick



@%askmn & mnreland |
- dnision of Unzted Engineers & Constructors Inc.

600 Park Square Building, Boston, Mass, 02116 « Telephone 617-482-8100

- June 6, 1972

Department of the Army

New England Division, Corps of Engineers

424 Trapelo Road S o
Waltham, Massachusetts 02154

- Attention: Mr, John W, Leslie
‘ Chief, Engineering Division

Subjebt° K Publlc Service Company of New Hampshlre
I Newington Station Unit No. 1
3 Draft, Environmental Statement
1 .
[}

Gentlemen:

We have reviewed the Draft Envirommental Statement prepared
and issued relative to the Newington Station of Public Service Company
of New Hampshire, and have several comments, as follows:

1, Under Paragraph 3a. Envirommental Impacts, on the Summary
Sheet, the statement regarding discharge of domestic sewage and other
station wastes is somewhat misleading when compared to the detailed
description of station waste treatment on pages 67 through 75,

"2, On page 74, reference is made to Sacrificisl Anodic
Devices, and limited application of zinc in the Newington Station
circulating water system., Whereas this was true when Public Service
Company of New Hampshire first prepared the input material for the

Draft, subsequent design modifications have eliminated the use of zinc
anodes.

3. On pége 54, we are unable to verify the Parégraph which
states: : : . ‘

YAt the edge of the mixing zone the temperature
of the water at any depth shall not exceed 82F
at any time., The temperature of the bottom
waters at the edge of the mixing zone shall not
exceed 77F for more than an aggregaté of 8 hours
for any 24 hour period and shall not exceed 79F
at any time'",
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LT 64 jackson s morsland

diision of Uriited Enginetrs & Constructors ing,
Department of the Army ;... 2 | June 6, 1972

4. On page 1, Project Description, it is stated that a
straight section of river of fairly uniform cross section extends
from about 1500 feet downstream of the site to about a mile upstreanm,
while on page 86 it states that the river narrows considerably s
immediately downstream of the discharge in the vicinity of Boillng :
Rock., This seeming inconsistency brough forth questions from our
reviewers, :

L1

A ~_.;.’

We are pleased at the opportunity of reviewing this draft
and feel that insofar as the technical aspects of the station design
are concerned, it represents an accurate presentation,

Very trdly yours,
. o JACKSON & MORELAND DIVISION

/ . P. F. Gorman
‘ Vice President

PFG:NEB:sat

R. N. 5389-00 .

ce: Mr, H, J, Ellis (&)
Mr, W. F. Emerson (1)
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RPUBLIC MERVIGE

Company ~of New Hampshira * 1000 Elm Street, Manchester, N.H, 03105

. June 8, 1972

>

Colonel Frank P. Bane, Division Engineer
Department of the Army

N. E. Division Corps of Engineers

424 Trapele Road C,
Waltham, Massachusetts 02154

Subject: Newington Station Unit #1
Review of Draft Environmental Statementg
Prepared by the New England Division, Corps of Engineers

Dear Colonel Bane:

Qur comments on the Draft Envirommental Statement for Newington Station
Unit #1, prepared in your offices, are attached. We have pointed out minor errors
in spelling, grammar and phraseology which we hope will help to expedite the prep-
aration of the Final Statement. In addition, we have indicated several areas where
we belleve clarification is’ desirable. We would be pleased to review these parti-
cular areas with your staff. S o .

Our major concern is to obtain the necessary permits to allow for scheduled
completion of this extremely important generating facility., As expressed to you
several months ago, we stand ready to assist you in any way to help expedite the
preparation of the Final Environmental Statement.

Very truly yours,

Eliot Priest
Vice President

EP:JHH: dpz : e
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COMMENTS ON U.S. CORPS OF ENGINEERS - DRAFT ENVIRONMENTAL STATEMENT ' %
- FOR NEWINGTON STATION UNIT #1 o :
BY PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

2

" . el S

——— B . . .

Our understanding of the "Engineer Regulotions on Preparation and Coordinatiom . i

" of Environmental Statements", Fedetal Register, Volume 37, No. 22 dated February 2, 1972

is that a sentence must Be included indicating that the Natiomal- Register of Historic
Places has been consulted and that no National Register properties will be affected by
.the project. No such sentence is presently 1nc1uded.

;t#z - Lead Photo

We bring to your attention the flag indicating the name of our existing generating
‘station is misspelled. The correct spelling is "Schiller", L

Lot . : *

57#3 ~ Summary Sheet, par. 3a ' : ;_T;dvé_3 '

. The ecological changes that may result from the discharge of sewage and other
‘station wastes should be qualified in the summary. It leaves the impression that these
discharges are untreated and unmonitored. Domestic sewage leaches into the. ground afte:
treatment, whereas the other station wastes are monitored, treated as’ required and ra-
_leased to the River. ‘ :

,1

#4 - Summary Sheet, péf. 3a

+

In an attempt to preserve land in 1its natural state only 20 acres will be re-'li
quired for plant operations and 40 acres used during construction of this 54 acro plant
site. - K
i

#5 - Summary Sheet, par. 3b

We _suggest your statement covering the. possibility of a thermal blockage shOuld
meantion that the analytical predictions of plume extent show this will not occur.

#6 - Summary Sheet, par. 3b i S - e

In the next to the last sentence in this paragraph "adjacgnt"'is misaoollao;,

#7 - Introduction, par. 3

Studies are being conducted on'a continuing basis, however. physiological studics -
of various species, not specifically related to the Piscataqua estuaxy are basic Te- {,

search and beyond the scope of monitoring studies. ¢
Coo.

#8 -~ Introduction, par. 4 " . g T

hid

Public Service Company of New Hampshire(§§§§£;;>an opportunity to review and. o
comment on any additions to the monitoring prdogram before these are incorporated into -
the final statement and become conditions of any permits,
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T #% ~ Figure 1

See comment #2, "Schillefiis mispelled,

. #10 « pg. 6, par. d

12,000 cy of sand and gravei'will be excavated not 1,200 cy.

'ﬁ; #11 - pe. 13, par, 1 n ) o - ‘ | - L .

A verb is omitted, possibly "include" should be inserted after abutters.

L}

#12 --pg. 14, par. 2
"Discrete" 1s misspelled.

#13 - pg. 19, par. 1

'The water exchange rate is approximately 9,000 cfs for the area near the Rollins
Farm Site in Newington. The Rollins Farm Site is approximately 1.2 miles upstream
from the Newington Station Site. The watet exchange rates are approximately 15,500 cfs
~at Newington Station and 17,600 cfs at Schiller Station. . L

#14 - pg. 19, par. 1 e
. "Accelerated" is uisspelled. ) k N «

#15 ~ pz. 20, par} 2

"Loses" is misspelled.

#16 - pz. 27,.par. 2

The parenthetlcal note (Figures 55~64) are not included and therefore the mnote -
should be omitted. :

+

#17 ~ pg. 30, par. 3

The ﬁoted reference (Figure ?) should be filled in or omitted.

#18 ~ pz. 32, par. 2

We believe the word "smaller" should be used in the following sentemce and not
"larger" "...and quite likely some of the smaller phytoplanktonic chains...”

v #19 - pg. 41, par. 1
"of" is misspelled.

#20 - pg. 42, par.'l B .

"Amphipods" and “Polychaetes are misspelled.
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#21 - pg., 52, par. 2 o . .-

£ "

v * The phrase in the last 1ine on this page
miles...' is not understood. Please clarify.

.+.0or defined by the applicant

‘#22 - DE. 54 par. 1 and 2

PSNH is unaware of the promulgation of the F W Q A. standards stated as follows .
and questions thelr appiicabiliity to the Newington project, starting at: "The tempera-

ture at no time shall be...” and continuing to the end of the second paragraph.

.

’ #23""’ pgo 57 paro 1

u/ T We suggest that potential phyaical damage from passage through the circulating
water pumps etc. may result in some destruction and damage.

#Zﬁ - pg. 60, par. l '

The screen wash sluice trough, coupled with the local current patterns is de-
signed to minimize the reintake of all material intercepted by the screens including
planktonic life forms and it will not distribute this material into the. discharge - _

 flume. The design of returning this material to the estuary 1s based upon satisfectory
experience gained at Schiller Station._,;"

/ #25 - pg. 60, par. 2

This entire paragraph is difficult to understand. possibly an entire thought
- was omitted during typing. .

EE T

./"#26 - pgo 61, Par. 3 )

Clarity would be improved by adding Schiller Station ahead of Unit No. 4 at least
for the initial use of the unit number.

: #57 - pg. 63, par. &4 _ v ‘ - .

"When" should be replaced by “where".

#28 - pg. 65, par. 2

-

PSNH's experience with continuous low residual chlorination at Schiller Station
was described to you 1In item f##4 of our letter to the Corps of Engineers dated November
16, 1971. We believe this experience is much more germapne to any environmental 1mpact
{;and biofouling problems than your reference to the Canal Station. L _ - F

#29 - pg. 70, par. 1

\// The word "or" should be "of" in the phrase ",..boiler or the type..." T
#30 - pg. 73, par. 1 ) L e IR '
v/ The seven monthly samples referenced (February through Auguat) should include the

year 1971 for clarity.



#31 - pg. YAL;Table ‘ : o S

Item 11 - Sacrificlal Anodic Devices have been eliminated from the Newington.
Design. : ‘

.
~

Your reference to the rrapping of striped bass In water intakes is questioned.
Our experience at Schiller Station with approximately 75 unit years of operation has
~been negative in regards to trapping striped bass in the condenser cooling water
intakes,

#33 - pg. 86, par. 2 s
Table IV is found on Page 23, not Page 22.-

#34 - pg. 87, par.-l

=]

We find no evidence in the report to support your initial phrase in the first
whole sentence "In addition to thermal blockage and insufficient oxygen, ‘. .

#35 - pgo 87, Paro 2

Public Service Company of New Hampshire does not think that the assumptions
stated in this paragraph are valid nor merit more refined studies prxior to the is- -
suance of the permits requested. Positive predictions have been made by the Applicant
and his consultant. .

#36 - pg. 88, par; 1 i' J‘. i o PR o -
ZooplanktOn is mistyped as 200 plankton.'

#37 - pp. 88, par. 1

"Laxrvae" is misspelled as "iérval" in two places.

#38 - pg. 88, par. 2
The page reference in parentheses should be 84, not 82.

#39 ~ pz. 99, par. 2.

The statement about extreme teﬁperatures rendering a near sterile bottom copdi-
tion in the discharge flume 1a not applicable to Newington Station Unit #1. A rise
in the ambient temperature of the waters of the Piscataqua River of 20 °fF 1s in our
opinion not extreme, and our observations at Schiller Station show it will increase
the sessile growth in the flume. :

#40 -~ pg. 101, par. 3 , L . A

-~
his

Please explain why fish are not replaceable by natural recruitment and capable
of sustaining the described impacts.
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- Mouwpy

TOR

Me. H. J: Bllis . .

K

*hugust:29, 1972 1 .

R

Director of Engineering o Lo

1 Public Service Company 'of New hdmpshlre -

1000 Elm Street

. Manchester, N. H. 03105

© Dear Mr. Ellis:

~ In regard to your lettexr of August 9, 1972 concerning the -
construction of Hewington Station Unit #1; I can only say that
given the information available to me at t'nls tine I can see no.
umavorable 1npact op any Nat:.onal Reglster or potentlal aticnal
Register gite in Me;n :

‘S?i.ncefniy yours, -
| Q_ i //Z.Aw/

J. Hy Mundy -
State Liaison Offlcer :

e

>

A;tar\ Cove 207
© 2592133
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STATE OF NEW HAMPSHIRE
DEPARTMENTofRESOURCESandEwONOMKBDEVnLOEMENT

P.O.BOX 856..-STATE HOUSE ANNEX-.-CONCORD, NEW HAMPSHIRE...03301

Office 5f the Commissioner

October 3, 1972

Mr, H, J. Ellis

Director of Engineering

Public Service Company of

New dampshire

1000 Elm Street

Manchester, New Hampshire 03105

Dear Mr. Ellis:

In regard to your request of August 9, 1972 it has been
established that the Newzngton Station Unlt w1, Newmngton, New Hanpshxre,
will not adVOfselj affect properties currently listed or under
consideration for the National Register. ‘ _

CommJSSﬂoner

MJ
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